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Automatic Equipment Solves 


THE SERVICE QUESTION— 


by giving the public a 24-hour, instantaneous, accurate and 
uniform service. 


THE RATE QUESTION— 


by stabilizing the annual expenses. Growth in stations or | 
traffic does not increase the operating costs per station. The . 
public will always pay for good service. . 


| THE LABOR QUESTION— 


by eliminating the operator. 


_— woe =r gene 0 
ae 





The few positions to be filled can be well paid. 


In order to enforce extraordinary demands, your plant can- 
not be shut down by a strike of operators. 


THE WAGE QUESTION— 


By the elimination of approximately 50% of the total labor 
employed, double the wage increase can be given the em- 
ployes remaining with the same effect on the annual expenses. 





Automatic Electric Company 
Chicago, III. 


COLUMBUS OFFICE FORT WAYNE OFFICE 
1120 Columbus Trust & Savings Bank Bldg. 502 Bass Block 




































Give the Tools Credit 


Good workmen are the main fac- 4 
tors on any job. But they can’t do 
their best with poor tools. 


OSHKOSH 


ConstructionTools 


have been acknowledged stand- 
ard for forty years. Telephone 
telegraph and electric companies, as well 
as contractors and loggers, have used 
more OSHKOSH tools than all other 
makes combined. In fact, they are prac- 
tically the only tools in the field that 
are known by name. 
You can get quick deliveries 
from your jobber. 


Oshkosh Manufacturing Co. 


307 TELNER STREET OSHKOSH, WIS. 











No. 64 rece Set 


MAGNETO 
AND 

COMMON 

BATTERY 


) 





No. 64 Telephone 


Makes Telephoning a Pleasure and Convenience 


Use On 


Transmitter is always in right position for 
talking. Supply your subscribers with 
these up-to-date sets. 





No. 17 Hand Set 


No. 17 Hand Set makes an attractive and practical in- 
strument for extension telephone or for use in place of 
standard transmitter and receiver on wall phone. 


Full Information and Prices Upon Request 
MANUFACTURER 
Sfmertcan Glecltic 
COMPANY 
CHICAGO, U.S.A. 














RECOMMEND AND SELL THESE 
MONEY MAKERS 








The Standard Everywhere 
QUICKENS SERVICE 
SAVES CORDAGE 
PREVENTS BREAKAGE 
A SOURCE OF PROFIT 
INVESTIGATE NOW 
State and 64th Sts. 
CHICAGO 

uo. we. 















Vore Burns Brackets 
are in use than all 
other makes combined 


Patented 
July 30, 
1918 
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= It is essential that the 


efforts toward efficiency of 
telephone plant operatives 
be protected by insulated 
wire of a quality that will 
meet all service require- 


ments. 


ECCO fatihone W IRE 


THE ELECTRIC CABLE CO. 


10 East 43rd Street : s NEW YORK CITY 
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“Baker” platinum is more than a standard in itself— 
it is a high-mark by which others are gauged. 

| We manufacture all regular forms of platinum— 
wire, sheet, rivets and contacts and any special form 
as accurate as your specifications for it. 


We buy platinum scrap, basing our returns upon ac- 
= & tual assay. For this we pay cash or send you refined 
4 platinum in any desired form. 
Write for catalog. 
= 


BAKER & CO., Inc. 


The largest workers of platinum, 
gold and silver in America 


SS Newark, N. J. 
SSS New York Office, 30 Church St. 

THE ENGINEER’S JOB Mc R OY » 
There is meat for the ‘ 

Engineer as well as for 






























































the assistant who hopes 
to become Engineer in 
depends on his keeping 
well informed on every 
branch of telephone in- 
dustry. 


“Automatic Telephony” 


By Arthur Bessey Smith, 
E.E., and Wilson Lee 
Campbell, E.E. 


The first complete trea- 
tise devoted exclusively 
to automatic and semi- 
automatic telephony. 


CONDUITS 


Salt-slazed -Burned (lay 





406 pages, illustrated, 
comprehensive. 


The siandard 
"for efficiency a | 


Written by graduate 
Engineers who have 
gained their knowledge 
by practice ripened by 
theory; it covers every 
phase of automatic and 
semi-automatic teleph- 
ony as practiced by the 
leading Manufacturers 
and Engineers on two 
continents. 





send for NATIONAL 


b FIREPROOFING | 
— hs COMPANY | 


scbscrption to Amevioa’s leading ‘ele $ 5. 00 Magee nha nb | 








phone Journal, Telephone es e 
| conduiis - Pa. 


postpaid 
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KELLOGG 


FIVE REASONS FOR SUPERIORITY 


1. A Standard Board—for greatest variety of service requirements. Car- 
ried in stock to save you money, for economy in building, and for im- 


mediate shipments. 











2. The Cabinet—Kellogg Built from rough lumber to the last coat of 
varnish. 


3. The Size—What twenty years’ experience has proved best for the oper- 
ator of any capacity Magneto Exchange, for any size town wherein 
Kellogg Universal, or Service Switchboard cannot be advantageously 
installed because of limited number of subscribers. 


4. The Equipment—Standard Switchboard parts, so efficient in twenty | 
years’ service that they are known to almost every telephone man. | 
Cord capacity and reach, face equipment and shelf equipment, spac- 
ing and arrangement modified to give fastest operating and minimum 
trouble. Kellogg Switchboard Drop, the peer of its kind; fewer parts, 
stronger, more reliable. Kellogg Generator; built like a watch; a young 
dynamo. Kellogg Transmitter three million of practically one type 
serving. Kellogg Condenser; accurate, enduring. Kellogg Coil; accu- 
rate, effective. Arrangement of apparatus and terminals practical, with 
plenty of room, both on shelf and in the board. 


, eg Code Lines Lines Cords Cords 
5. Capacities No. Wired Equipped Wired Equipped 


150A 150 30 15 5 
150B 150 50 15 7 
150C 150 +#«100 15 10 
150D 150 150 15 15 


The simplest switchboard to operate, to maintain, and bring in an assured 
revenue, because furnishing a quick, reliable and efficient service. 


POE PIAL PAP POR POR BOAO RPI SAE BME 
KELLOGG. sd 


i alienatpnmmammanviett 


We wish you a Merry Christmas and Best Wishes for a Happy and 


Successful New Year. 
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No. 150D No. 150B 
Use Is The Test 
CHICAGO, ILL. 
Branch Of fices—Kansas City, Mo., San Francisco, Calif. Columbus, Ohio, 409 Huntington Bank Bldg 
DISTRIBUTING HOUSES: Canada, West Electric, Ltd., Regina, Sask, Can.; Northwestern Electric Equipment Co., St. Paul,- 
a 


Minn., Duluth, Minn.; Tower-Binford Electric & Manufacturing Co., Richmond, Va.; Southern Electric Supply Co., Atlanta, Ga. 
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Recent Purchasers of 


No. 105 High Efficiency Switchboards 


Newville, Alabama Powellsville, N. C. 

Osco, Illinois Mt. Vernon, Ohio | 
Nokesville, Virginia Oketa, Kansas 
Mt. Bethel, Pennsylvania Hilton, N. Y. 
Marathon City, Wisconsin Hopkins, Missouri ) 
Laurier, Quebec Waterboro, S. C. 

Attica, Kansas Winnipeg, Manitoba 

Laurens, S. C. Altona, [Illinois 

Perry, Georgia Gate, Washington 

Princeton, Pennsylvania Cassadaga, N. Y. 

Sylvania, Ohio Alto Pass, Illinois 

Nevinville, lowa Middle River, Minnesota 

Sugar Grove, Ohio Bartley, Missouri 

Harrold, South Dakota Kimball, S. D. 

Nichols, Iowa Clarissa, Minnesota 

Maywood, Nebraska Hay Springs, Nebraska 

Stumpton, W. Va. St. Paul, Minnesota 


Names and addresses will be furnished 
upon application to our Rochester office 


Stromberg-Carlson Telephone Mfg. Co. 
Rochester Chicago Kansas City Toronto 


Distributors: 
Garnett Young & Co., San Francisco, Cal., Los Angeles, Cal., Portland, Ore., Seattle, Wash. 
Scoville Mercantile Co., Atlanta, Ga. Charleston Electrical Supply Company. Charleston, W. Va 
Midland Electric Co., Regina, Sask. 
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Stromberg-Carlson Multiple Switchboard installed for the T. Eaton Co., Ltd., Toronto, Canada 


f Rive largest private exchange equipment in Canada was recent- 

ly installed by us for the T. Eaton Company, Ltd., of To- 
ronto, Canada. It is a unit type multiple switchboard of our 
latest design with sufficient capacity to care for the telephone 
traffic of a small city. 


eo 


It is equipped with all worth-while circuit and apparatus im- 
provements, including automati: machine ringing, automatic lis- 
tening control, flashing recall and electric call registration. 
These features eliminate the human factor from routine opera- 
tions and concentrate the operator's attention on the functions 
which cannot be successfully delegated to mechanisms. The re- 
sult is ideal telephone service at minimum cost. 


If you are now planning replacement or rehabilitations of your 
exchange equipment, let us show you how we can satisfy your 
requirements and increase your profits. 





Stromberg-Carlson Telephone Mfg. Co. 


: ; | 
Rochester Chicago Kansas City Toronto 
Distributors: ; 
Garnett Young & Co., San Francisco, Cal., Los Angeles, Cal.. Portland, Ore., Seattle, Wash. 
Scoville Mercantile Co., Atlar.ta, Ga “harlrs on Electrical Supply Company. Charleston, W. Va. 


Midland Electric Co., Regina, Sask 
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locate faults. 


ratio coils 1/20%, 


Type S Portable Testing Set 


In factory or field, 


such a set is bound to get. 
Excellent design plus quantity production « 
rheostat coils 1/10% guaranteed, 
The removable suspended coil galvanometer deflects a millimeter per microampere This 
combination—accuracy of adjustment of coils, sensitivity of indicator, ruggedness, inexpensive- 
ness—is found only in the 


Leeds & Northrup Company 


4901 Stenton Avenue 


the Type 
It will withstand, without detriment to its electrical qualities, the knocks which 
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Accurate—Rugged—lInexpensive 















S set will quickly and accurately measure resistances or 






It is of the Dial Decade Type, and therefore simple to operate 
nables a-low price without sacrificing accuracy— 








Type S set 


PRICE $75.00 


Bulletin E530 gives details 






Philadelphia 





























Note Protection at Corners 


Blake Insulated Staples 


Unequalled for telephone and 
bell wiring. The fiber insulation 
prevents troublesome short cir- 
cuits and grounds. 4 Sizes. Pat. 
Nov., 1900. Write for Samples. 


Blake Signal & Mfg. Co. 
BOSTON, MASS. 














Tawar EVERLASTING OUT-GO” 


“NEVER-CREEP ANCHORS” 
REDUCE REPAIR EXPENSE 


Here’s an anchor that only an earthquake can move. 
It gets its strength and holding power by being bolted 
through solid ground—not disturbed earth as in the 
case of ordinary anchors and the old-fashioned “Dead 
Man.” The NEVER-CREEP doesn't depend on tamp- 
ing, expanding nor screwing— it’s got the whole earth 
to pull against and cannot climb, creep nor change its 
original position. 


The NEVER-CREEP anchor offers a means of a big 
saving in repair departments—and has been enthu 
siastically endorsed and adopted by the greatest men 
in your profession as the one and only logical, truly 
reliable solution to the age-old anchor problem. 


Ask your jobber 


CHANCE COMPANY 
Dept T. Centralia, Mo. 





—p) Yager’s 
1 Soldering 
Salts 


container. What? Packed 
in Tin? Sure! Why not? 


It is non-acid. non-corrosive and keeps its dry granular form 
better. In %, 1 and 5-lb. cans, assorted if you wish. Yager’s 
Paste joints—little goes 






means no waste—and no broken 
far, and solder goes where you want it—if you haven’t tried 
this latest Paste flux, ask your dealer If he won't supply 
you we will. 2 oz. tins or tubes, %, 1 and 5-lb. cans. 


ALEX R. BENSON COMPANY HUDSON, N. Y. 


jen, W & M 
=f Telegraph ana 
Telephone 


Wire 


Strand and Pole Steps 


Made by 
American Steel & Wire Company 


Chicago New York Cleveland Pittsburgh Worcester Denver 
S. Steel Products Co.. New York 
S. Steel Products Co 











Export Representative: 1 
Pacific Coast Representative: U. 

















San Francisco Los Angeles Portland Seattle 


CEDAR POLES 


Wire or write us for delivered prices 


NATIONAL POLE CO., Escanaba, 


220 Broadway, New York 
2844 Summit Street, Toledo, Ohio 
Rialto Building, San Francisco 











Mich. 







NEW YORK INSULATED WIRE CO. 





GRIMSHAW and 
COMPETITION TAPES 


RUBBER-INSULATED 
TELEPHONE WIRES 
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LEICH 
Dependability 


MEANS?) 


Superior Service 





TO INSURE THE HIGHEST 
QUALITY SERVICE 


LEICH TELEPHONES 


i when Superiority of a Telephone does not depend solely upon the materials 
used. 

It used to be the fashion to think that quality was a matter of materials 

to think that it could be maintained solely by purchasing high-grade steel, 
brass, carbon or other materials. This is true to great extent—it is essen- 
tial that high grade materials be used. 

The real determining factor of quality depends upon the design. 
That is why Leich Telephones are superior to any other. 

They are designed to give better service—They are more Dependable be- 
cause they are built right—They are more accessible—durable—compact and 
economical—They give clearer articulation with lower battery consumption. 

Standardize on LEICH TELEPHONES—tThey will give you 


better service with less maintenance and repair expense. 


LEICH ELECTRIC CO. 


Telephones, Switchboards, Accessories 
GENOA, ILLINOIS 


DISTRIBUTORS 
ELECTRIC APPLIANCE COMPANY TELEPHONE @ ELECTRIC SUPPLY CO. 
Chicago, Dallas, San Francisco, New Orleans POST GLOVER ELECTRIC CO. Spokane, Wash. 
ST. PAUL ELECTRIC CO. Cincinnati, Ohio B-R ELECTRIC COMPANY 


St. Paul, Minn. Kansas City, Mo. 
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Roebling 
Double Galvanized 
Telephone Wire 


HIGH ELECTRICAL AND 
MECHANICAL QUALITIES 


E. B. B., B. B. and STEEL GRADES 














John A. Roebling’s Sons Company 


TRENTON, NEW JERSEY 





New York Boston Chicago Philadelphia Pittsburgh Cleveland 


Atlanta San Francisco Los Angeles Seattle Portland, Ore. 














Statement of the ownership, management, circulation, etc., 
required by the Act of Congress of August 24, 1912, of 
TELEPHONE ENGINEER, published monthly, at Chi- 
cago, Ill., for October 1, 1919. 

State of Illinois, County of Cook, ss. 

Before me, a Notary Public in and for the State and count) 
aforesaid, personally appeared H. B. McMeal, who, having been INSULATION 

duly sworn according to law. deposes and says that he is the ‘“ N ” 

President of TELEPHONE ENGINEER, and that the following MADE IN AMERICA 

is, to the best of his knowledge and belief, a true statement of Leuis Getahere’ 

the ownership and management of the aforesaid publication for = e's Selene 
the date shown in the above caption, required by the Act of 

August 24, 1912, embodied in section 443, Postal Laws and regu- 

lations, printed on the reverse of this form, to-wit: 

1. That the names and addresses of the publisher, editor 
managing editor and business manager are: 

Publisher, Tue TeL_erPHone ENGINEER COMPANY : 

we sedne lceheiat 1614 Monadnock Bldg., Chicago 

Editor, Paut H. Wooprurr 53 W. Jackson, Blvd., Chicag: 1 lation has bee 

Managing Editor, H. B. McMEAL....53 W. Jackson Blvd., Chicag: : the. Quality Stan- 

2. That the owners are: (Give names and addresses of in dard for 21 years. 


dividual owners, or, if @ corporation, give its name and the name Sunduttns<Recsteer 
and addresses of stockholders owning or holding 1 per cent o1 No. 880 ELE Shelis and Cape, 
more of the total amount of stock.) ek ne Mouthpieces, Con- 
H. B. McMeatr a 53 W. Jackson Bivd., Chicago necting Strips, Jack Panels, Knobs, 
J. M. GraFris as ceeaee..d3d W. Jackson Bivd., Chicago Handles and all forms of special insu- 
C. M. Hicerns sesssneesasesneceveseeee 33 W. Jackson Blvd., Chicago lating parts. 

3. That the known bondholders, mortgagees, and other se Safety Strain Insulators, Line Insu- 
curity holders owning or holding 1t per cent or more of tota lators and all other types of Insulators 
amount of bonds, mortgages, or other securities are: There ar for use in connection with telephone 
no bonds, mortgages, or other securities outstanding against a transmission lines, electric rail- 
pe = ys, etc., etc. 

TELEPHONE ENGINEER. 

4. That the two paragraphs next above, giving the names of 
the owners, stockholders. and security holders, if any, contain 
not only the list of stockholders and security holders as the 
appear upon the books of the company but also, in cases wher 
the stockholder or security holder appears upon the books of 
the company as trustee or in any other fiduciary relation, th: 
name of the person or corporation for whom such trustee is act- 
ing, ts given; also that the said two paragraphs contain state 
ments embracing affiant’s full knowledge and belief as to the 
circumstances and conditions under which stockholders and 
security holders who do not appear upon the books of the com 
pany as trustees, hold stock and securities in a capacity other 
than that of a bona fide owner; and this affiant has no reason 
to believe that any other person, association, or corporation has 
any interest direct or indirect in the said stock, bonds, or other 
securities than as so stated by him, 


TELEPHONE ENGINEER Co., H. B. McMEAL, President. . 
Sworn to and subscribed before me this 1st day of October, 60-72 Washington Street 66-76 Front Street 
| BROOKLYN, N. Y., AMERICA 


1919. (SEAL) Micwaer J. Stark. 
My commission expires Feb. 28, 1920. 
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Overtime on Local Calls 


O self-respecting exchange manager would con- 

sider that he was doing efficient work if he al- 
lowed any considerable amount of overtime on toll 
calls to get away without proper charge. Yet because 
there is, technically, no such thing as overtime on local 
calls, the average metropolitan telephone system takes 
a loss on tied-up local lines that reaches an enormous 
aggregate. 

While the unreasonably protracted holding of any 
connection is bad enough, the condition crystallizes in 
the pay station. and especially in the residence coin- 
box instrument, because there is understood to be a 
time limit on the use of those instruments. Five cents 
for five minutes is a common and convenient schedule 
in these cases. It is, or should be, obvious that allow- 
ing a subscriber to hold such a line for ten minutes 
differs only in degree from allowing 100-per cent over- 
time on a toll call. And there is the added disadvan- 
tage that when these instruments are on party lines 
as they frequently are, the other parties are given just 
so much more opportunity to criticise the service. 

Recognition of the fact that there is such a thing 
as overtime on local calls will help many an exchange 
to climb one more round of the efficiency ladder. 





Advertising for Good Will 


W HEN a telephone operating company adver- 
tises in today’s local daily, it is advertising 
for good will, in one form or another. It is not, as a 
rule, advertising to sell its goods, for the demand is 
already greater than the supply. So it forms its ap- 
peal to help establish that entente cordiale with the 
public which is one of the most valuable assets of a 
public utility, and one of the best demonstrations of 
high-grade management. 

Of all possible forms of advertising, the legitimacy 
of this particular kind is least open to question. It 
is the highest class of publicity, one that draws its re- 
turn not in goods sold, but in better understanding 
and greater harmony and more efficient service. Yet 
it is this very type of investment—an insignificant 
item of some $16,000—that the corporation counsel of 
the city of St. Paul selects for sarcastic attack in a 
recent investigation. “You think,” he asks, “this edu- 
cation of the people for the benefit of your stockhold- 
ers should be continued at the expense of the pupils?” 





Of course the attitude of politicians is always a mys- 
tery to other men. One never knows whether they 
say the things they do because they do not know any 
better, or because they think the “people” will like 
it. 

It would be money well spent if there were any 
means for reaching the politicians themselves with 
educative publicity; but that, of course, is impossible. 
The only recourse is to double the appropriation for 
good-will advertising, and hope ultimately to qualify 
the public to demand intelligence of its representa- 
tives. 





Foreign Telephone Missions 

N° public service is more widely distributed over 
the face of the earth than the telephone; and 

yet, in no particular do most foreign countries lag 

farther behind America than in their telephone serv- 

ice and equipment. From our point of view, there is 

room for great improvement almost anywhere abroad. 

That other nations are considering the telephone 
question, and arranging even now to undertake the 
thorough rehabilitation of their systems, is becoming 
increasingly evident. The same activity that is observ- 
able in every state in the Union is just as apparent, 
on a proportionate scale, in South America and in Eur- 
ope, and even in Asia. Presently new telephone 
plant will be springing up in all quarters of the globe 
—and much of it will be made in the U. S. A. 

That, of course, means opportunity for the American 
manufacturer. But we are not concerned with that 
side of the question just now, for the American tele- 
phone manufacturer is as alert as any, and already 
knows all about it. What we do wish to point out is 
the opportunity for the individual American telephone 
man. 

There are openings even now of a most interesting 
nature for well-equipped telephone men abroad. 
Workers qualified by a good all-around training in 
the industry, or familiar by specialization with some 
vital branch of it, are already in demand at’salaries 
ranging from $4,000 to $6,000 or even $7,000 a year, 
with their traveling expenses paid. And while good 
men are needed at home, still some must carry the ban- 
ner of American industry abroad, and we believe there 
are enough adventurous spirits of proper qualification 
to seize the opportunity and add still greater credit to 
the supremancy of the American telephone. 
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iny Operating Man Familiar with Big Trouble will Get the Point of this Picture at a Glance It Shows the Local Switchboard at Corpus Christi, Texas 
ifter the Storm. The White Areas on the Face of the Jack Panels of Course, are Hospital Plug j Pussle is to Find . \ A by t 
Sinister Labe 





The View at the Left is a Typical Corpus Christi Street After the Flood had Subsided {ithough One Pole is Down in the tur t lent that Son 
Other Things Suffered More Than the Telephone Plant. At the Right is the Unharmed Exchange t Southwest phone « jraph Compan 
Emphasizing the Distress Evident Further Along the Street, Looking Toward the Ba 
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VIEWS OF CORPUS CHRISTI, TEXAS, AFTER THE GREAT GULF STORM OF SEPTEMBER 14 AND 15 
The Pole Line Standing Bravely, Albeit Somewhat Staggered, in the Back ground, Again Emphasizes the Fact that Telephone Plant Fared Better than Some 
Other Structures, to which the Appalling Wreckage in the Foreground of the Left Hand Picture Bears Witness. This is the Main Street of Corpus Christi, 
Texas, and the Cables Here Come from Underground to Aerial. The Right-Hand View was Taken in Front of the Exchange, Looking Toward the Ba 




















The Crystal Telephone 


The “Piezo” Electric Effect in the Composite Rochelle-Salt Crystal* 


Hils expression piezo is derived 

from the Greek “‘piezein” signi 

fying “to press.” It relates to 
a variety of solids in the crystalline 
state, which when subjected to change 
of stress, become electrically polar- 
ized Piezo electricity, includes, also, 
the reciprocal phenomenon, whereby 
the same crystals dilate or produce 
stresses when electrical charges are 


applied to certain regions. 


PIEZO ELECTRICITY 

(he same mechanism in asymmet 
ric crystals which operates on polar- 
ized light to rotate the plane of polar 
ization also causes a liberation of 
electricity when the crystal is elas 
tically deformed, or a dilation when 
electric potentials are applied. This 
mechanism is found only in the hem- 


ihedral or hemimorphous crystal pos 
either the asymmetric arrange- 


ment of the atoms in the organic 


Sesslllyg 
moleculte such as the tartrates, sugar, 
camphor, etc., or the asymmetric ar- 
rangement of the mineral molecules 
such as quartz, tourmaline, boracite, 

Hi. and P. Curie discovered the 
effect and proved that it was due 
directly to stresses, or changes in the 
| rather than to 


applied stresses, 


changes in temperature which, 
under the name of “pyro-ele« 
tricitv.” had been known pre- 
viously as a_ thermal-electric 


property of these asymmetric 


crystals; and the name “‘piezo- 
electrique ’ was applied Ex 
amples of piezo electric crystals 
of the mineral type are shown 
accompanying Figs. 1, 2 
and 3,—respectively tourmaline, 
boracite, and quartz It will be 
noted that in both crvstals there 


called 


“blunt” enas or corners. 


in the 


are so “sharp” and 
[f the 
between 


sharp and blunt poles, definite 


crvstals be pressed 


electrification of these poles re- 


sults. If the pressure be re 
leased a reversal of the electric 
charge takes place. 

hig. 3. shows a well-known 


application of the piezo electric 

effect for small | 
charge \ blade of quartz cut 
-com the crystal as shown, and 
coated on its sides with tinfoil, 
or silvered, liberates electricity. 


measuring 


1 
hy 
il 


By A. MCL. NICOLSON 


Che piezo electric effect is an elec- 
tro-elastic property of certain crys- 
tals. It involves the conversion of 
mechanical into electrical energy, 
and also the converse effect. The 
paper presents an exposition of pie- 
zo-electricity and related optical and 
other properties belonging to these 
crystals. Special reference is made 
to the comparatively large piezo elec- 
tric effects produced by Rochelle salt 
crystals prepared so as to develop 
the natural composite structure usu- 
ally associated with substances which 
have been exposed to shearing stress- 
es, in this case during growth. 

Applications of the piezo electric 
effect in such crystals to the trans- 
mission and reception of sound, art 
described and illustrated. 


suspended from it. An electrifi 
cation, with the object, for example, 
of balancing a charge on an electro- 
scope, may thus’ be _ accurately 
“weighted out.” This method is used 
in the measurement of ionization cur 
rents. 

\mongst many mineral and organic 
crystals investigated by the Curies and 








the quantity of which depends 
directly on the weight which is 


Crystal Transmitter and Receiver 
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others, the crystal of Rochelie salt 
was found to have the largest piezo 
electric constant. Apparently no 
other crystal has yet been found to 
approach the piezo activity of 
Rochelle salt, particularly if the crys- 
tal is carefully chosen and spectaffy 
prepared. 

In 1917 the Research Laboratories 
of the American Telephone and Tele- 
graph and.the Western Electeric 
Companies commenced an inquiry in- 
to application of the piezo electric 
effect. As an outcome of some of 
the experimental work performed, it 
was found that Rochelle ‘salt was 
susceptible of greatly increased piezo 
electric activity. An absolute electric 
charge has been obtained resulting in 
potentials as high as 500 volts and 
alternating currents measurable 
through a thermocouple. Acoustic 
tones from a crystal may be heard 
at a distance of several hundred feet. 

Briefly, the increased efficiency is 
brought about by the following con- 
ditions : 

1. Selection of particular habit of 
growth. 

2. Desiccation. 

3. Development of the crys- 
tal into a “composite” polar 
structure. 

!. Application of static com- 
pression. 
| 5. Use of electric poles nor- 
| mal to each other. 

6. Application of torque. 
The crystal may be grown in 
| the mother liquor by suspending 
| from a clean thread, by flota- 
tion on mercury, or by being 
laid on a glass plate. The two 
last are the methods practiced 
| in our laboratory. Fig. 4 indi- 
| cates the general appearance of 

| the Rochelle salt crystal. 

POLARITY AND CRYSTAL 

DRESSING 

The raw untreated crystal 
possesses a large number of 
| local electric poles which are 
| variable in their piezo electric 
effect. The desiccated crystal is 
much stronger in effect and its 
electric poles are readily found 
in the case of the composite 
crystal to reside as described on 
the crystal surfaces with cor- 





*Abstract of a paper presented at a joint 

— meeting of the American Institute of Elec- 
trical Engineers and the American Physical 
Society, Philadelphia, Pa., October 9, 1919. 
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responding signs, respectively, at the 
“vertical” and “horizontal” zones. 
In order to prepare the crystal for 
piezo electric use its exposed parts 
are painted over with special varnish, 
after which waxed tinfoil electrodes 
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are pressed on the crystal as shown 
in Fig 5. 

SENSITIVE REGIONS OF CRYSTAL 

It will be noticed that both basal 
planes of the crystal are filed slightly 
concave in the central or polar re- 
gions. The object of this is to ren- 
der salient the four diagonal “horns” 
or ends of the basal planes, which are 
found to be the mechanically sensi- 
tive regions of the crystal, that is to 
say, the extreme outer edges parallel 
with the b axis. For the purpose of 
obtaining an efficient piezo electric 
action at least two of these four 
diagonal corners a tone crystallo- 
graphic pole of the crystal should be 
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Fig. 4—Crystal Grown by Suspension from Thread 
or Supported on Mercury. At Right Crystal 
Grown Horizontally on a Plate or on Mercury 


perfect and flawless, apart from the 
composite structure already de- 
scribed. 
APPLIED STRESSES 

Analysis of the direction of ap- 
plied stresses to the sensitive regions 
described has shown that, for the 
composite structure, a twisting couple 


TELEPHONE ENGINEER 


about the principal axis excites the 
greatest potentials between the crys- 
tal electrodes. ‘This may be proved 
in a variety of ways both for smail 
and large piezo electric effects. One 
method is to prepare a crystal by 
dropping its poles into a pool of 
melted fusible metal, and after the 
crystal has recovered from a tempo- 
rary paralysis due to the heating by 
the metal, connections should be 
made between the girdle pole and the 
metal poles with high impedance re- 
ceivers, which will cause sounds pro- 
duced by rubbing of the metal poles 
to be audible. It will be found that 
strokes applied so as to rotate the 
crystal about its c axis will sound 
much louder in the receivers than 
strokes applied in other directions. 
Similarly the electric charge meas- 
ured by twisting the crystal is much 
greater than the charges produced by 
applying axial or diagonal forces, not 
only for very reduced torques and 
stresses but for magnitudes of stress 
approaching saturation in the case of 
the axial and diagonal forces. In the 
case of torsion there exists the ad 
vantage of the couple, since the 
force is applied at a given radius 
from the polar axis. 


For experimental purposes the 
crystal is inserted in an appliance we 
call a “spring compressor” which 


compresses the crystal to the neces- 
sary degree and at the same time 
forms a convenient method for elec- 
trically connecting the polar elec- 
trodes, previously described. The 
spring compressors comprise a_ pair 
of aluminum discs which are held to- 


gether by stout steel springs. These 
are attached by eye-rivets to the 
lower plate, while thumb = screws 


tighten the springs after a crystal has 
been inserted. The number of turns 
of the thumb screw may serve con- 
veniently as a gage of the degree of 
compression after calibration. 

Fig. 6 shows the spring compres- 
sor with the dressed crystal properly 
balanced within. Any part of the 
metal structure will readily convey 
jars and vibrations to the crystal. If 
this crystal transmitter be laid on a 
large sheet of paper and receivers 
be applied to the electrodes, it is quite 
“asy to hear gentle rubbing of the 
paver and the tick of a watch—trans- 
mitted along the paper to the crystal. 

Torsion. As previously described 
in connection with the fusible metal 
poles melted on the crystal, it is prob- 
able that the compressed crvstal re- 
ceives and responds to components of 
forces in both axial and_ twisting 
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senses. In order to analyze the rela- 
tive motions of the crystal it was 
simple to reverse the crystal action 
by applying alternating potentials at 
different frequencies to the crystal 
electrodes and discover from the va- 
rious modes of vibration of the crys- 
tal their relative magnitudes. A spe- 
cial microphone was applied to a 
crystal pole in various positions with 
respect to the crystallographic axis. 
The microphone, being in a local bat- 
tery circuit operating a thermocouple, 
was actuated by the dilating crystal 
when the constant alternating poten- 
tials of various frequencies were ap- 
plied. The resulting measurements 
showed conclusively that the crystal 
twisted or moved the microphone 
button to the greatest degree when 
the axis of the microphone was at- 
tached tangentially to one of the 
crystal poles. The motions applied 
to the microphone were much smaller 

o 





























(+) 





« 
Dressing of Crystal for the Gua 
Urientation 


Fig. 5 


when they were diagonal or axial in 
character. 

Alternating Effects. If we apply 
rapidly alternating stresses to a crys 
tal it becomes a generator of 
trical oscillations, and we may use it 
as a detector of vibrations of sound, 
agitating it, for example, by a watch 
tick, a moving phonograph record, or 
by speech. If the crystal be tapped, 
an oscillogram shows that such an 
impact generates trains of electrical 
oscillations peculiar to the resonant 
frequencies of the crystal. Fig. 10 
indicates trains of oscillations of 300 
and 2,000 cycles. A crystal used on 
a phonograph record will generate 
several volts, with sufficient power to 
operate a very large number of tele 
phone receivers. As many as 200 re 
ceivers of 12,000 ohms each have 
been operated from one crystal 
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APPLICATIONS 
\gain, to operate effectively, the 
crystal applied to the phonograph is 
subjected to torsional vibrations. 
and 8 indicate the housings 
employed. By means of the usual 


Figs. 7 





Fig. 6—Assembly 
needle, vibrations are imparted to a 
light plate under the crystal. In 


Fig. 7 elastic bands are shown com- 
pressing the plate against the crystal. 

Sound Transmitter and Receiver. 
Since, with these composite crystals, 
a given force produces the greater 
piezo effect when it is applied in such 
a way as to twist the crystal about 
its principal axis, and conversely, an 
applied electrical force produces the 
maximum mechanical response in the 
form of twisting motion, it is ap- 
parent that whether we are interested 
in producing electrical or mechanical 
results from the crystal, the dia 
phragms should be so attached as two 
make maximum use of the torsional 
effect. 

One way is to apply a cylindrical 
diaphragm so as to surround the 


crystal, and to attach the cylinder by 
rings to 


hold 


the 
the 


means of 
plates 


compressor 


which crystal. By 














Fig. 7—Phonograph Transmitter 


screwing one of the rings over one 
of the compressor plates the cylin- 


drical diaphragm itself becomes 
twisted into diagonal corrugations 


stretched tightly across the crystal 
poles. This construction is shown in 
Fig. 9 and in the nhotograph. The 
“diaphragm” should be made of a 
strong light material like gold beaters’ 
skin or bond paper. When aerial 
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tones strike the diaphragm and actu- 
ate the crystal as a transmitter, the 
resulting vibrations reach the crystal 
body through the poles and corre- 
sponding electriéal oscillations are 
generated. Singing against the dia- 
phragm, near resonance (the funda- 
mental may lie between 200 and 600 
cycles), will generate about 20 micro 
amperes of current or produce 15 
volts on open circuit. A clap of the 
hands near the transmitter will ex- 
cite trains of oscillations in an oscillo- 
graph similar to the curves shown in 
Fig. 10. A circuit for the crystal 
transmitter is indicated in Fig. 12. 

If the crystal receiver, as described, 
is used with a microphone transmit- 
ter and the potential is stepped up to 
the crystal with a transformer as is 
shown in Fig. 13, very strong acous- 
tic effects may be obtained as a “loud 
speaking” crystal receiver. 

Crystal Transmitter 
in a Line. With the 
vacuum tube amplifier, 


and Receiver 
aid of the 


good trans- 





Transmutier 


Phonograph 


mission of speech and music may be 
obtained by using the piezo crystal 
at both ends of a line as sole trans 
mitting and receiving apparatus. 
Some Electrical Constants. The 
crystal may be considered as a leaky 
condenser having a shunt resistance 


in excess of 100 megohms. The 
ohmic resistance is several times 
greater from the analogous to the 


antilogous pole than it is in the re- 
verse sense. There is, however, no 
evidence of current rectification. The 
capacity varies with size and may be 
as great as 10° F. in a good crystal. 
It is usually 10* F. Its impedance 
at acoustic frequencies varies from 
100,000 ohms to 300,000 ohms. Fig. 
11 indicates that these properties de- 
pend on the frequency of the applied 
e. m. f. From these curves the so- 
called “motional impedance” of the 
crystal may be found in the same 
manner as the motional impedance of 
an ordinary telephone receiver which, 
as is well known, gives the resonance 
characteristics of the diaphragm. In 
the case of the crystal the dilatations 
reach certain maxima where the ap- 


15 
plied frequency of the alternating 
potentials (of constant amplitude) 


coincides with an elastic natural fre- 
quency of the crystal. At this fre- 
quency, the apparent capacity passes 
through the greatest change in value 





Fig. 9—Crystal Transmitter or Receiver 

—from maximum to zero or negative 
values, depending on whether the 
crystal response, as a generator, is in 
phase or out of phase with the ap- 
plied potentials. The impedance de- 
creases to a minimum at resonance as 
indicated by the conductance curve. 

CONCLUSION 

Curie’s law that the electric charge 
generated by a crystal is, for a given 
force, independent of the absolute 
dimensions, seems to be well borne 
out in the variety of crystals dis- 
cussed in this paper. There is a best 
shape of crystal which we have al- 
ready considered. 

Very small crystals are generally 
less effectively rendered “composite” 
on account of the relative absence of 
the stresses during shorter growing 
periods. Hence they are generally 
less efficient when mounted as de- 
scribed. On the other hand, properly 
articulated crystals may be grown 
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Effect of Hammering a Crystal Indicating 
Impact Oscillations of 330 Cycles 
and 2000 Cycles 


Fig. 10 


far larger than is necessary for ef- 
fective operation. For example, Fig. 
7? shows an illustration of a crystal 
weighing 910 grams. It is difficult, 
however, to prevent cracks and flows 
taking place before the large crystal 
has been effectively cured and hard- 
ened. 

It has been noticed that the crys- 
tals improve with time, particularly 
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Fig. 11—Capacity, Current and Conductance 
Curves for Crystals 


when they are first made. Moreover, 
when they are paralyzed by being 
baked at too high a temperature they 
slowly recover. Drying out is prob- 
ably one cause of this improvement 
and also realignment or recrystalliza- 
tion of disturbed portions of the 
crystal molecules. 

It may be said that the crystals, 
after several months’ use, or non- 
use, reach a very steady operating 
condition in which their activity 
seems to be permanent, especially for 
alternating effects where weather 
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Fig. 13—Circuit for Crystal Loud Speaker. 


conditions have negligible action on 
sensitive apparatus associated with 
the crystal. As regards general effi- 
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ciency and comparison with known 
apparatus like the carbon transmit- 
ter and the electromagnetic receiver, 
it should be said that the microphone 
is more sensitive than the crystal 
transmitter. The microphone with 
its associated local battery gives out 
more energy than it receives and 
hence constitutes an amplifier; while 
the crystal at present translates only 
that portion of the energy applied to 
it which affects its mechanically sen- 
sitive regions. 


The efficiency of the crystal re- 


ceiver compares favorably with the 
electromagnetic receiver for equiva 
lent resonance conditions. It is not 
improbable that other crystals of o1 


ganic constitution, 7. e., of molecular 
asymmetry, may be found whose 


piezo electric activity may exceed that 
of Rochelle salt. So far very little 
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Fig. 12—Circuit for Crystal Transmitter 


is known about the electrical and 
mechanical orientations set up in 
other crystals capable of developing 
the composite structure described in 
this paper. 


Transatlantic Wireless 
Telephony 

Professor J. A. Fleming recently 
gave a public lecture at University 
College, London, on “Speaking 
Across the Atlantic by Wireless 
Telephony.” Reference was first 
made to the phonetics of the sub- 
ject and the’ general principles 
underlying the transmission of 
speech by waves as used in wire- 
less telegraphy. The three-electrode 
amplifier was then illustrated and 
its function as an oscillator ex- 
plained, both with the usual battery 
and with an alternator and rectifier 
in place of the battery as used for 
military purposes. Prof. Fleming, at 
the end of his lecture, gave brief 
particulars of recent experiments by 
the Marconi Company in speaking 
across the Atlantic. The experiments 
were carried out at Ballybunion, in 
Ireland, and transmission was to 
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Nova Scotia, a distance of 1,800 
miles. The object was to deter- 
mine the current that was necessary 
in practical working, and thus dif- 
fered markedly from _ the  per- 
formance of telephoning from the 
U. S. A. to the Eiffel Tower 
in Paris. For this reason, signaling 
was carried on for 10 or 12 days 
during the daytime, that is, when in- 
terference is more serious. A 3% 
H. P. alternator was employed, the 
aerial being 500 feet high and the 
wave-length 12,000 feet. The current 
in the aerial was 16 amperes. It was 
found that the speech, which was re- 
ceived by the usual commercial amp- 
lifying apparatus, was quite good 
enough for easy reception. 





Platinum Dredges, Output 
and Deposits 


lt is reported that a number of 
platinum dredges in the Ural region 
of Russia, mostly on the Iss and 
LTagil fields, were sunk during the 
political disturbances. It may be said 
that the loss of these mechanical 
contrivances is not greatly to be de- 
plored. For the sake of the future 
of the platinum industry it is to be 
hoped they will remain scrapped and 
be replaced by modern dredges. 

The entire pre-war platinum out- 
put averaged about 150,000 ounces 
troy annually and, so far as can be 
gathered, sank to 80,000 ounces in 
1917. The Iss field, by far the most 
important, if worked intensively by 
dredges for 10 years with an annual 
output, say, of 300,000 ounces, would 
probably be exhausted. It is not 
likely that other platinum fields will 
be discovered either in the Urals or 
elsewhere to take the place of this 
field when exhausted. It is also pos- 
sible that certain zones of the Iss 
uunites may be found workable as 
a rock source of platinum, since it 
is known that the platinum occurs in 
the dunite in recoverable quantity. 
The same may be said regarding the 
adjacent less important fields of the 
Pavdinsk estate and the Tagil. 





New Central Union Ex- 
change for Frankfort 


Providing a suitable building can 
be found within a very short time, 
it is the intention of the Central 
Union Telephone Company to install 
a new, completely equipped, _ and 
greatly enlarged plant in Frankfort, 
Ind., which when completed will rep- 
resent a total expenditure of more 
than a quarter of a million dollars. 
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The Company s Prosperity—and the Employe’s 


A Letter to the Managers and Other Employes of the Texas Telephone Company 


OW many telephone employes 
have given thought to this 
particular question: (Just 

how much does the prosperity, or 


lack of prosperity, of the 
affect you? 


company, 


Does it make any difference to you, 
personally and individually, whether 
the company is not ? 
Does it make any difference in your 
pay? In your working conditions? 
Is it any more pleasant or more grati- 
fying in any way to work for a pros- 


pré sper us or 


perous company, rather than one that 
is usually just three laps ahead of 
the sheriff? 

We 


that we have 


much 
this 
subject 


think it is—think it so 
decided tO make 
proposition of prosperity the 

of the second of our series of letters 
to managers, submitting to you 
own ideas on the question, and invit 
ing in return. 


oul 


your ideas in 
Vhe prosperity or adversity of 


company is largely 


a te lephone 


matter of dollars and cents. 

Of course the company must fur- 
nish satisfactory telephone service to 
its patrons; unless it does that, it 1s 
hardly likely ever to be thriving or 
flourishing But, no matter how 
satisfactory and efficient the service, 


no company could be considered as 


thriving and prosperous unless the 
income from its business was sufh 
cient to meet adequately and even 


liberally its legitimate and proper ex- 
penses. 

Those should be suffi 
cient to maintain a capable manage- 
ment; a competent and adequate or- 
ganization. of and em- 
ployes; efficient property 
conditions ; for 
counting, collecting and conducting 
the sufficient cash work- 
ing capital; and to pay the taxes and 
“fixed expenses’ of the business. 

To continue and perpetuate pros- 
perity, the income should be suff- 
cient, in addition to meeting the ex- 
penses, to provide day by day against 
the inevitable depreciation from the 
elements and other causes, and the 
wearing out by use, of the plant and 
property used in furnishing the serv- 
ice, so that when the present plant— 
or any part of it—is no longer eff- 
ciently usable because of deprecia- 
tion, wear, obsolescence or from 
Texas Telephone Co 


expenses 


managers 
plant and 


proper systems ac~ 


business; a 


*President, 


By E. C. BLOMEYER* 


other causes, the money will be there 
from past earnings to replace it. 
And, in addition to those things, 
there should still be left over out of 
the income sufficient money to pay 
the owners of or investors in the bus- 
iness a reasonable earning on their 
capital investment; to make the busi- 


ness profitable, not only as a matter 


of common justice to the present in- 
vestors, but in order that the com- 
pany may be able to secure additional 
capital, when that the 
property and business may grow and 
expand with the growth and expan- 
the communities it serves. 

So prosperity, to a telephone com- 
pany, mostly a sufficient in- 
come to run the business properly 
and efficiently ; to perpetuate the bus 
iness, and to make it profitable as 
it goes along. 

Therefore, prosperity is largely a 
matter of dollars and cents. That 
being the case, dollars and cents 
seem to be the proper things for us 
to talk about here. 

And, to bring it nearer home to 
you, Mr. Manager, suppose we talk 
about the dollars and cents of the 
local telephone exchange. 


necessary, 


sion of 


means 


I have met telephone exchange 
managers who were always raising 
sand because the company wouldn’t 


spend more money on their exchange 
There was always something they 
wanted done—and a lot of times 
they were right, so far as the need 
of that thing is concerned. 


The trouble was that thev never 
stopped to think whether the ex- 
change could afford to spend the 
money for that thing. 

You may feel that way yourself, 
at times. 

“The company is making good 


money off of this exchange,” you 
may think. “We took in $1,600 
down here last month, in cold, hard 
cash, didn’t we? Well, I’ve figured 
up the pay roll here, and all the 
vouchers I sent in, ’n everything— 
and all we spent was $620.40. We 
only spent $620, and we took in 
$1,600—I know, because I put it in 
the bank myself.” 

“Now, of course, I understand 
that there are some other expenses 
that are paid bv the general office. 
hut you can’t tell me they’re sending 


17 


dollars a month 
this ex- 
Yet the 
any big 


almost a thousand 
out of Waco to keep up 
change. Nothing doing, bo. 
boss says he’s not making 
profit on this plant.” 

Then maybe you wonder why the 
company tries to bunk you with that 
old stuff about not making any 
money in your town, and you end up 
by deciding that it must be because 
it’s the only way the boss knows of 
keeping out of hoisting wages a lit- 
tle, or putting that new linoleum on 
the office floor or buying that little 
Ford for the manager that you’ve 
been hinting for about a year. 

W ell—let’s see. 

You took in $1,600—you know it, 
because you put it in the bank your- 
self. So we won't attempt to argue 
that fact. 

But, $600 of that $1,600 was for 
toll calls—and right off the bat, $450 
or so of that money goes to the toll 
line company. All the exchange 
earns is its commission on the tolls, 
and putting that at its highest, it is 
no more than 25 per cent. So the 
$1,600 is cut to $1,150 right at the 
start. 

You spent some money through 
the local office, and when you add 
the pay roll to it, you know of $620 
that was spent for your exchange. 

All right. Add to that the mate- 





rial you used for maintenance—for 
which the general office paid—and 
the cost of sending Bill, Tom and 


Jack down there during the month 
to work on the cable or the switch- 
board. 

During the month some of the 
traffic folks dropped in to help you 
re-arrange the operating schedule, or 
maybe one of the general office staff 
blew in and appeared before your tax 
board, or to talk to the mayor and 
the city councilmen about rates. 

The auditor’s office made up and 
sent you your subscribers’ bills, and 
it kept your books for you. The 
general office sent down your supply 
of stationery and blanks; maybe the 
commercial man visited you to help 
out on a particularly aggravating or 
important service complaint. The 
plant folks made you the estimate for 
the new cable lead you’ve been need- 
ing—and, incidentally, the company 
furnished the monev to do the work. 

The company paid for the fire in- 
surance for your office; it carries 
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compensation insurance for you and 
your employes there; it pays the ex- 
penses of the sick benefit and dis- 
ability plan for all its employes. It 
pays your rent. It employs men in 
the general office, who specialize on 
certain things—and your exchange re- 
ceives the benefit of their special 
knowledge. 

The company carries the burden 
of a loss on your exchange—if there 
is a loss—and when money has to be 
spent there for new work, and the 
exchange is not earning it, the com- 
pany puts up that money, or borrows 
it, if it must be borrowed. 

Maybe you would never need, in 
one month, all the various: kinds of 





assistance I have mentioned, but the 


chances are that you will need them 
some time—and perhaps several times 
—during every year. And when you 
do need them, they are provided for 
you, and the expense charged to your 
exchange. 

Now, just to be easy with you, 
we'll say that all those expenses aver- 
age only $125 a month for your ex- 
change—although you can take it from 
me that is probably away too low. 
But we'll just add $125 to $620 you 
have already counted and the result 
is $745 for expenses for the month— 
we'll call it $750, to make the figur- 
ing easier. 

“All right,” you might say, “but 
when you take that off the $1,150 
you’ve made $400 profit on this ex- 
change for the month—or about 
$5,000 in a year. Where do you get 
that stuff about the company not mak- 
ing any money, anyway ?” 

Well, Mr. Manager, I'll just take 
$50 of that $400 away from you right 
now—to pay the taxes on your plant, 
which will be at least $600 a year, and 
usually more. 

But we've still got $350 left— 
$4,200 a year. Not such a bad profit 
after all, eh—for just a middling-size 
telephone exchange? 

Wait a minute, Mr. Manager. We 
haven’t said a word about deprecia- 
tion. 

You know what depreciation is, 
Mr. Manager. If you don’t, pay 
$1,000 or so for a brand new auto- 
mobile today, use it moderately and 
keep it carefully for three or four 
years, and then try to sell it. You’ll 
be lucky to get $300 or so for it then. 
The difference between the $1,000 it 
cost vou and the $300 you get—well, 
that’s depreciation, obsolescence and 
such things. 

A telephone exchange plant that 
will take in around $1,000 a month 
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for rentals, probably stands the com- 
pany around $35,000 to $50,000 of 
investment, depending on the char- 
acter of construction and so on. Some 


will have cost more; a few might 
cost less. We'll say $40,000 to be 
conservative. 


As to depreciation on your plant, 
Mr. Manager, I’ll be nice to you—lI’ll 
only lay away 6 per cent. It is true 
that many telephone engineers and 
utilities commissions who have studied 
the subject most thoroughly would 
probably lean to around 7 per cent or 
even 8 per cent on the average small 
telephone plant—but I want to be 
nice to you, so I'll only ask you for 
6 per cent. So I'll take $2,400 a year 
on your $40,000 plant, or $200 a 
month, and put it away where we 
can keep it against the day when 
we'll have to replace the switchboard 
and the other parts of the plant we 
are wearing out now in furnishing 
service in your town. 

So there we are, Mr. Manager— 
with $150 a month left as profit for 
your exchange ; $150 out of the $1,600 
you took in—$1,800 net for a year, 
if we’re lucky. 

That’s about 
the investment. 

If the owners had in money what 
is invested in the property, they could 
buy Liberty Bonds at the present 
market and make more money than 
that. sk st *K 

As to this “imaginary” exchange. 

The figures we have quoted do not 
represent any exchange of the Texas 
Telephone Company’s system, or any 


414 per cent net on 


other svstem. This is just an “im- 
aginary” telephone exchange—but, at 


that, these percentages are not far 
wrong. 

Figure it out for vourself, Mr. Man- 
ager, on your own exchange. 

There are hundreds of telephone 
exchanges not doing so well as this 
“imaginarv’ exchange we have talked 
about. I would venture the assertion, 
in fact, that the majority of small ex- 
changes are not. Some are doing that 
well, of course, and a few, are doing 
better, and a lot of them in Texas 
and in other states are actually losing 
money for their owners every month 
they operate. The average telephone 
exchange is doing itself proud if it is 
making as much as 4% per cent net 
on its investment today. 

But that is not all of the story— 

Living costs, wages, costs of ma- 
terial and the costs of everything else 
a telephone company must use or buy 
have been advancine hand over fist 


for about two years. Wages have gone 
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up approximately 37 per cent since 
January, 1917; material has advanced 
on the average 68 per cent to 70 per 
cent; sundries—other kinds of ex- 
pense that is—have advanced around 
55 per cent. 

Telephone rates, including the high- 
er rates promulgated under federal 
control, have advanced only about 18 
per cent to 20 per cent on the aver- 
age to date. 

If the increases of cost to date were 
known to be the end of such increases 
—if we knew that prices and costs 
had reached their highest level—then 
we could go about the task of adjust- 
ing our business and income to the 
present level of prices. But all these 
things, or some of them, may still go 
up a great deal more. 

So when we talk of the prosperity 
of a telephone company today, we 
must think of the future prosperity 
of the company in different terms 
from present prosperity. We must 
think not only of keeping the company 
prosperous now—but of continuing 
it prosperous even in the face of still 
higher costs of doing business. 

That’s the question the manage- 
ments of telephone companies are 
facing now, Mr. Manager—for this 
situation is general, and it affects 
other companies just the same as it 
does ours. 

What’s the answer? 

Some would say “higher rates,” 
and thereby an increase in income. 
That is undoubtedly a part of the an- 
swer—but there is a limit to the rates 
that can be charged for telephone 
service and still sell the service to 
the average man. 

Some would say “reduced expen- 
ses”—but whe have no control over 
the cost of material and sundries, 
and it would take some nerve, I think 
to suggest a reduction in wages in 
the face of the present high cost of 
living. 

Myself, I think a good part of the 
answer will be found in a combina- 
tion of these two things: 

Higher Rates and Great Manage- 
ment and Operating Efficiency. 

The latter proposition means: 

An Increase in the Productiveness 
of Each and Every Individual Em- 
ployed by the Company. 


*x* * * 


We will take up the question of 
higher rates in another letter of this 
series. Right now, suppose we talk 
of the other proposition—increased 
productiveness of the individual. This 
is something that should interest us 
all. 
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Since we've been talking about dol- 
lars and cents, we'll consider this mat- 
ter of personal productiveness on a 
basis of dollars and cents. That’s 
what it is bound to come down to 
anyway. 

There are about 500 people on the 
pay rolls of The Texas Telephone 
Company. 

A dime a day is not much in these 
days of old man H. C. L. But let 
us just suppose, for a moment, that 
each one of those 500 people could— 
and would—figure out and put into 
practice, some practical plan that 
would increase the income of the 
company one dime a day. 

Sort of a scrubby little old increase, 
you might think. Well, I don’t know. 
Figure it out—and you'll find that it 


would amount to a trifle over $18,- 
OOO a year. 
Then suppose each one of those 


500 people would go a little farther, 
and figure out, in addition—and put 
into effect—some plan, each of them, 
to save the company a measly little 
dime a day. 

That would be something over $18,- 
000 saved in a year. 


Eighteen thousand dollars saved 
and eighteen thousand more earned 
would be $36.000 a vear—$3.000 a 


month. Not so measly, after all. 

| don’t know of anv telephone com- 
pany, large or small, that wouldn't 
be considerably benefited, in these 
days of the high cost of things— 
or im any other old days—by an ad- 
dition to its net annual balance of 
$36,000 a year, or even of $18,000 
or of $5,000, so far as that goes. 

Of course if you think a dime a 
day is beneath your notice, and you 
insist upon making it a dollar every 
day, why that will be all right, too. 
\nd, if you insist upon going even 
farther, and adding an extra dollar a 
day to the earnings, and saving a dol- 
lar a day besides, well—go right ahead. 
We're for you. 

But if vou can’t make it a dollar, or 
even a dime—make it a nickel. For 
even 5 cents a day just saved by each 
employe would be $9,000 in a vear. 

There’s only one restriction | would 
put on the scheme. That is that it 
must not interfere with the efficiency 
of operation, or of the service. If it 
did, it wouldn’t be a real saving—it 
would simply be cutting out the ex- 
pense of something we ought to do. 

Think it over, Mr. Manager. 

“That listens well,” you may say. 


“but how are we each going to get 
that extra dime a day—or save a dime 
i day ?” 
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I don’t know. The general office 
doesn’t know—if it did, you would 
have heard about it long ago. 

You’re the boy to find that out your- 
self, Mr. Manager—you, and each for 
himself or herself. You're right here 
on the ground; you see the things 
that can be done or left undone, the 
extra money that might be had, or the 
money that might be saved, much bet- 
ter than anyone else can see it. 

The general management of the 
company is using its time and thought 
constantly on just this subject—how 
to earn a little more from the busi- 
ness, or to save a little more in op- 
eration. 

But what we’re talking about now 
is personal productiveness—an  in- 
crease in the productivity, or the ef- 
ficiency, if you want to call it that, 
of each individual connected with the 
company. If the boss writes you to 
do thus and so, and thereby save 
two dollars, that two dollars is worth 
saving, of course. But that is not in- 
creasing your own personal productiv- 
ity any—that’s simply carrying out 
the orders of the boss. 

Just as long as you do no more in 
this line than what the boss suggests 
to you, I claim you’re merely using 
the boss’ brains and your hands. 

If each individual connected with 
this company would use his or her 
own brains on this question of in- 
creased savings or increased earn- 
ings, what would we have? 

We'd have 500 efficiency engineers 
on the job all the time—500 experts in 
saving and earning—instead of just 
a few staff experts in Waco. 

We'd have the benefit of all the 
thought and work we’ve got at head- 
quarters now—and, in addition, the 
benefit of the thought and planning 
of all the people in the field. 

I don’t believe the Texas Telenhone 
Company is being managed so per- 
fectly that there is not some way to 
save a dime or two a day at each ex- 
change—or to increase income a dimc 
or a few dimes a day. 

A plant man might do it by the 
more economical use of material. 

A cashier might do it by honest'y 
convincing a subscriber of the justness 
of a disputed charge—and save a re- 
bate. 

A bookkeeper might do it by more 
care and accuracy, thereby saving thie 
time and work it costs to correct mis- 
takes. 

\ stenographer might do it by the 
more careful use of stationery, carbon 
paper or stamps. 

\ toll operator might do it by a 
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little more care in completing a call 
that would otherwise be lost. 

A local operator might do it by 
courtesy and cheerfulness, perhaps 
saving the commercial department the 
time and trouble it costs to placate 
an angry subscriber. 

A manager might do it by using 
foresight in ordering material, saving 
the extra cost of a “hurry-up” express 
shipment of some article he over- 
looked. 

Any employe who has the right to 
make expenditures might do it by 
thinking before the money is spent: 
“Is it really necessary to the service 
to spend this money?” 

There might be other ways of doing 
it—I think there are. But that’s up 
to you and the employes, Mr. Man- 
ager ! 


Automatic Equipment for 


Cleveland Bell 


Automatic telephone equipment is 
to be installed in Cleveland by the 
Bell system, starting almost immedi- 
ately, in an effort to give the city ade- 
quate service. 

The company’s announcement of 
the commission as made by its at- 
torney, S. H. Tolles, said: 

That automatic switchboard equip- 
ment will be installed in a new ex- 
change at West 65th street and 
Guthrie avenue to replace the Edge- 
water exchange, and in two east side 
exchanges, one an addition to replace 
the Eddy exchange by a new one at 
St. Clair avenue and East 150th 
street, and the other, a new Notting- 
ham exchange at St. Clair avenue and 
Dille road. 

That the new automatic east end 
exchanges will be in service by the 
fall of 1921 and the new west side 
exchange in the spring of 1922, while 
two additional exchanges are n>w 
being planned to be finished in 1923. 

That the building of a new Main 
and Ontario exchange and equipping 
it with automatic switchboards only 
awaits completion of the station-on- 
the-square plans. 

That the Bell’s budget of expendi- 
tures for additions and improvements 
here call for spending $4,000,000 in 
1920, then $5,000,000 in 1921, the 
following year $4,250,000, and 
$4,250,000 in 1923. 


The Murpysboro, Ill., Telephone 
Company has appropriated $30,000 
for improvements. At Herrin a mod- 
ern switchboard is being installed and 
the same improvements will be made 
at Benton and West Frankfort. 




















The Tale of the Nickel Telephone 


“The Transmitter” Tells What Becomes of the Coins in the Box in a Typical Pay-Station City 


HE telephone company serving 


a large city is constantly ob- 
serving locations to determine 


whether public telephones are needed, 
in order to serve a public demand, 
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The collector at Washington yanks out the full box and notes its number to see that it is the rig 
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have to request the deposit of the 


messages 
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one, and then in goes an empty box with a friendly pat. 


reviewing existing locations of pub- 
lic telephones in order to provide ad- 
ditional facilities if warranted, mak- 
ing inspections of locations to deter- 
mine if the locations of the com- 
pany’s equipment are such as to be 
readily accessible to the public, re- 
arranging the equipment where 
necessary. 

The Chesapeake and Potomac Tel- 
ephone Company is now equipping 
its public (and semi-public) stations 
in the larger cities with the “No. 50- 
A” type of coin box equipment—-he 
most modern and advanced type of 
equipment for its purpose available. 

This equipment is of the prepay- 
ment type (necessary to deposit coin 
to raise the operator) and has many 
advantages over the post payment or 
“No. 23” type of equipment formerly 
used. 

The speed of service is greatly en- 
hanced, in that the operator does not 





*District Manager at Washington, D. C., for the 
Chesapeake and Potomac Telephone Company. 


percentage of public — telephone 
usage); the calling party is relieved 
of any annoyance and delay, the op- 
eration from his stand- 
point being the same as 
using the telephone from 
his home or office after he 
deposits the coin. 

When the calling party 
deposits his nickel it slips 
down through the slot into 
a hopper, where it com- 
pletes the circuit, causing 
the line lamp to light in 
the central office. The 
operator answers in the 
usual manner, and if, the 
call is completed, energizes 
a relay in the instrument 
by depressing a_ button 
(“collect”), which deflects 
the coin into the money 
compartment. If the call is 
not completed, the relay 


certain 


another button (“return”) and the 
coin deflected into the “return”? com- 
partment of the instrument, where it 
may be withdrawn by the party call- 
ing. 

In Washington the instruments are 
equipped with a device known as a 
“self-locking coin-box receptacle,” 
rather than the “‘open-tray” type of 
coin box more generally used else- 
where. 

With this type of receptacle, no 
money is seen or handled by the coin 
box collector. The box is similar in 
appearance to the open-tray box with 
the exception that it has a top with 
a self-locking device, and instead of 
the small handle on the front has a 
staple over which the hasp, a part of 
the top, fits. The box is more gen- 
erally known as the sealed coin box, 
for the reason that between the hasp 
and the front of the staple a wire 
have on its end a lead seal is drawn. 
The seal is depressed by means of a 
sealing press, completely sealing the 
box. 

In order to use this type of box, 
the coin box compartment of the in- 
strument must be equipped with a 
rail or track. This is placed in the 
top of the compartment by means of 
three small screws. The purpose of 
the rail is that when the coin box 
is inserted, a small lever which pro- 
jects from the side of the box at the 
top, slides into a slot cut into the 
rail and as the box is inserted keeps 





Collectors make a date with their chauffeur to meet them at @ 
time 


when the up with their grips 


collection men turn 


is energized by depressing filled with boxes of nickels. 
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the lever held stationary, thus pulling 
back the shutter that covers the hole 
in the top of the box, the hole fitting 
under the money hopper in the in- 
strument, permitting the coins to fall 
into the coin box. Likewise, when 
withdrawing the box at the time of 
collection, the lever remains station- 
ary in the slot, pulling the shutter 
back over the hole and automaticaliy 
locking the shutter. 

This method of collection pre- 
sents many advantages over former 
methods. No money is counted on 
the agents’ or subscribers’ premises. 
The time thus formerly spent by the 
collector is available for actual col- 
lecting. 

The money is taken to the com- 
pany’s offices, where each box, identi- 
fied by its serial number, is counted 
by a machine specially equipped with 
a dual register to indicate the money 


€ 
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gether with associated keys, are with- 
drawn and charged to the respective 
collectors, the collector signing for 
the keys at the time they are turned 
over to him. 

The number of stations on each 
route is determined and an appropri- 
ate number of trays, each containing 
twelve receptacles (coin boxes) are 
assigned to the collector. Each tray 
is equipped with a celluloid tag on 
which is indicated the route number, 
the collector’s name, the date and the 
tray number (the trays being num- 
bered consecutively from.1 up for 
each collector). The first tray (12 
receptacles) is taken by the collector 
and the remaining trays are placed 
in his individual compartment in a 
specially-equipped automobile truck, 
the collector advising the chauffeur 
just at what time he desires a “pick- 
up.” This is very easily determined 


ee | 
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detaches the handle from tray No. 1, 
attaches it to tray No. 2, puts tray 
No. 1 in the compartment after plac- 
ing padlock over hasp on the tray, 
locks the compartment, and advises 
the chauffeur_of the time and place 
of next pickup. This method is fol- 
lowed out until the collector has made 
all collections, except those requiring 
the use of the last tray, which he 
makes and brings the tray to the 
office, the chauffeur starting for the 
office after picking up the last man. 













At the Office, the Contents of Each Box Aré Counted by a Machine Specially Eouitped with a Dual Register to Indicate the Total Sum, and also the Total 


in dollars and cents and also the 
total number of nickels. 

This permits determining the con- 
tents of any box accurately without 
reducing the total number of nickels 
to dollars and cents,—and at the 
same time permits the usual cumula- 
tive count in order to make up bags 
of $50, $100, or $200 in nickels as 
may be desired—all in one operation. 

The routine observed under this 
method of collection is as follows: 
The supervisor of coin box collec- 
tions determines on the preceding day 
what routes he desires collected the 
following day. The route books, to- 


Number of Coins. 


as the collector is familiar with the 
route and can estimate within ten 
minutes of how long it will require 
to cover any twelve stations. 

As a matter of efficiency, all collec- 
tors are detailed to the same section 
of the city. It is obvious with this 
arrangement the machine mileage is 
kept down to a minimum and there 
is no uncertainty or delay in picking 
up the collectors. 

After the collector has made his 
first twelve collections, the machine 
meets him at the time and place 
designated. The collector opens his 
compartment, withdraws tray No. 2, 


As the collectors come in they 
open their respective compartments 
in the machine, withdraw the trays, 
which in turn are loaded onto a truck 
designed to carry them, and the truck 
is wheeled into a vault for safekeep- 
ing. The collectors then turn in 
their badges, keys and route books— 
the number of keys being verified and 
proper receipt given the collector 
therefor. 

The following day the trucks con- 
taining the money-filled trays are 
wheeled out into the counting room, 
the locks removed therefrom (a du- 
plicate set of keys to these locks is 
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retained in the, office) and a tray at which are made up as each receptacle —_ been completely counted. The 
a time counted. The employe count- is counted can be very readily posted amounts are then totaled and books 


ing, clips the seal from. each recep- to the route book after a route has balanced, the sum total of all books 
being equivalent to the amount of the 


deposit. The deposit is then taken to 
the U. S. Treasury (we have so much 
or the banks cannot handle it) 

‘kere a warrant is given us for the 
total amount deposited. 

After the books have been _bal- 
anced and cash reported, they are 5 
sent to the revenue accounting center, 
where they are audited, commissicn 
computed and the treasurer notified of 
the total amount of commission due 
on each route. 

Reimbursement for this commission 
is made to the coin box collection 
supervisor twice weekly, the revenue 
accounting center in the meantime 
having returned the route books with 
a duplicate of the notice sent the 
treasurer. 

A specially designed check, permit- 
ting of the use of a window envelope 
and having a stub attached, indicat- 
ing to the agent the dates and amounts 
of collections and total commission 
due, together with a notation as to 
the date of last settlement, is made 
up on the typewriter, a blank sheet 
of paper with the serial number of 
the checks printed thereon being used 
as a duplicate of the check and a 
permanent record. 

The checks are prepared from in- 
formation noted on the route sheets 
and after check is drawn, the date it 
is mailed is also noted on the route | 





sheet. This advance fund is balanced 
monthly and audited at intervals bv ( 








the staff of the traveling auditor I 
When an auto filled with heavy collectors’ grips t 
reaches the commercial office the problem is to get t 
the grips to the counting room with the least 
effort. The answer is the elevator and this trucl | 
which will cerry 27 cases with case. | 1 
To seal the boxes requires but a second and a 
ittle lead. The operation is a simple one—-a wire Cc 
oop is run through the hasp of the box, twisted c 
once and the lead stamped with the handpress at 
the right, | 0 
: adel . t! 
tacle, noting the number of the re- 
ceptacle on a form provided, counts . 
° ) 
the contents, making the proper no- 
tation on the form as to the nickel. ) 
oe n 
dime and quarter count, the total 
) 
amount, and notes the number of 
base tokens, 1. c., foreign, counter- 
ee ° ° . a’ 
feit, mutilated coins and slugs. 
le 
After the contents of the recep- i a 
tacles have been counted, the empty 2 
. , Cr 
receptacles are placed back in the h: 
trays, sent to the sealing table where i 
the locks in the tops are re-set and 
again sealed. About 180 receptacles ic 
an hour is the capacity of a man = 
resetting the locks and sealing. in 
The trays being numbered, as pre- of 
viously explained, are counted in se- ai 





quence, so that the individual forms 
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The matter of having coin box sta- 
tions collected regularly and econom- 
ically is one of much concern and re- 
quires considerable study. In Wash- 
ington at the end of June we had 3,520 
coin box stations, 1,782 being public 
and,.1,738 semi-public. 

We approached the matter of ade- 
quate collection by a simple process. 
The capacity of the receptacle in 
coins of the smallest denomination 
(nickels) is approximately $30. Al- 
lowing $5.00 as a factor of safety, 
that where the receipts 
average $25 per month or less, a col 
lection once a month is adequate. All 
stations in this class were accordingly 
routed and placed on a monthly basis. 

Those stations averaging between 
$25 and $50 monthly were placed on 
a semi-monthly between $50 
and $75 on a 10-dav basis and those 
between $75 and $100 on a weekly 
basis. 

Close supervision is given all sta- 
tions to permit re-arrangements as to 
collection when it is evident from 
the .receipts a change is warranted. 
By observing this method and by the 
adaption of an intelligent and efficient 
schedule our coin box 
effectively cared for, the number of 
troubles due to “full bank” reduced 
to practically none and the best in 
terests of the public served. 

We anticipate unusual conditions, 
such as parades and conventions, and 
the day prior to such events all coin 
box stations abutting on the route of 
the parade or in the vicinity of the 
convention meeting are collected, thus 
permitting of an unhampered use of 
the service without any uneasiness as 
to trouble developing. 

The work of converting the equip- 
ment in Washington was done by the 
commercial department at the time of 
collecting. The collector removed the 
open tray and counted the money, and 
then placed the rail and inverted the 


we assume 


basis: 


stations are 


sealed receptacle. The work was coin- 
pleted in 1714 working days. 
Some idea of the efficiency of the 


new method compared to the old may 
be gained from the following facts: 

Under the open tray method the 
average number of collections per col- 
lector was 40. Under the: sealed box 
method the average is 90. One of our 
downtown section 
has made as high as 152 collections 
in a day. 

Due to the rapidity with which a 
collection can be made there is no 
interruption to the service, eliminat- 
ing delay to prospective patrons which 
ofttimes occurred under the old 
method. 


collectors in the 
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Absolute protection is accorded the 
agent, the collector and the company. 

The agent is assured of receiving 
his commission personally, as the 
check is drawn to him individually. 
He is able to maintain a definite rec- 
ord of his commissions through the 
medium of the stub. 





The Citizens Telephone’ Company 
of Grand Rapids, Mich., has bought 
from the Automatic Telephone Com- 
pany, Chicago, 700 lines to provide 
for from 1,500 to 1,800 additional 
subscribers. More equipment will be 
installed to further meet the increas- 
ing business. 
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Copyright Underwood & Underwood, N. Y. 
THE WAY THEY DO IT IN LONDON 
Hair Raising Spectacle Witnessed by Londoners 
Recently When a@ Lineman Climbed to a Dizzy 
Height Above Fetters Lane to Repair Telephone 
Cables. 





Kentucky Utilities Join in 
Publicity Effort 


Public utilities of Kentucky—elec- 
tric, gas, traction, water and tele- 
phone companies—in a combined ef- 
fort are to place their “after-war” 
case directly in the hands of the per- 
sons to whom they are responsible— 
their customers. 

Their composite “case” is to be 
made known through the Kentucky 
committee on Public Utility Infor- 
mation, whose organization has just 
been announced. This committee, 
with offices in Louisville, is to oper- 
ate “under the auspices of the Ken- 
tucky Association of Public Utilities 
and other public service organiza- 
tions, and in the interest of their 
customers, investors, and employes.” 

The public utilities’ plans call for 
the expenditure of several million 
dollars for rehabilitation work, ex- 
tensions and improvements. They 
are asking only for “sane, scientific, 
non-political and just treatment,” 
such as will enable them to perform 
the services imposed by their inti- 
mate relationship with the everyday 
life of every man, woman and child 
in the State and the communities in 
which they operate. 

The purpose of the comm ‘ttee is 
outlined in a public statement as fol- 
lows: 

“The committee proposes to do 
now for the public utilities what the 
railroads failed to do until they were 
almost strangled, namely, to.put be 
fore the people of Kentucky, by 
every possible means, the. economic 
facts of the utility industry. This 
takes in the small town light. plant 
as well as the big. city electric com- 
pany or street railway system; ‘In- 
dependent’ and ‘farmer’ telephone 
companies, as well as the Bell in- 
terests.”’ 


Indianapolis Has Tele- 
phone Patrons’ Union 


With a view of safeguarding the 
interests of .patrons of all public util- 
ities of Indianapolis, Ind., some of 
the most prominent citizens are filing 
articles of incorporation of the “Tele- 
phone Patrons’ Union.” T. Ernest 
Maholm, a justice of the peace and 
one of its seven directors, said the 
union will have 30,000 members. 

Among the things to be given at- 
tention are return of pre-war tele- 
phone rates, prevention of a one-cent 
transfer charge aad restoration of 
former rates on all utility service. 
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Direct Toll Circuits Out of Boston— Second Largest Toll Office in the World 
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With the exception of the American Telephone and Telegraph Company’s office in New York, Boston handles more originating 
calls than any other single office in the country, and that means in the world. The Boston and New York offices have, on the average, 
about the same amount of business. The total number of employees is five hundred, about fifty of which are supervisors. To handle 
the business there are six hundred forty different lines, known as toll circuits, running direct to sixty-three different toll centers, a 
different number of circuits to each toll center. There are one thousand trunks to the local offices. These trunks are multiplied one 
hundred times. A total of one million jacks is used for multiplying these local trunks. There are two hundred and ninety positions. 
On one single line of board there are ninety positions, the longest unbroken stretch of toll board in use in the country. 

Just a moment’s consideration will show that the value of such equipment is very great. The value of the circuits alone can be 
easily appreciated when it is known that the cost of the two wires of a circuit in place to Bangor would not be less than $32,250, 
to Portland $13,200, and to Springfield $14,700—New England “Telephone Topics.” 























Problems of Electrolysis 


Read Before the Telephone Plant School at Purdue University, Lafayette, Ind. 


methods of approach are as many 

and different as there are utility 
companies owning underground me- 
tallic structures and systems, and the 
process of handling the problems in- 
volved are quite as numerous and 
varied in character. The similarity of 
construction methods, employed ‘by 
telephone and telegraph companies, 
admits of similar methods of attack- 
ing electrolysis problems, although the 
means they employ may not apply to 
other companies owning lead-covered 
underground cables. 

Differing widely from these, and 
from each other, are those problems 


[° dealing with this subject, the 
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such as the earth corroding or de- 
composing the metals in its path. 
From a chemical viewpoint, electro- 
lysis may be either useful, as in elec- 
troplating, and the use of storage 
batteries, or harmful, as in the eating 
away of underground structures. The 
lay interpretation of electrolysis lies 
along the line of damaging action, 
causing loss of property, and impair- 
ment or interruption of service, in 
the case of a utility. 

Under this acceptance of the term, 
one of the causes of electrolysis is 
the discharge into the earth of direct 


leaks from rails to the underground 
system, or where the current reverses 
its direction of flow, but service is 
rendered insufficient when the de- 
composition has gone so far as to 
penetrate the cable sheath, or pipe, 
and allow the ingress of moisture, or 
the egress of water, gas, or other com- 
modity. 

In the case of telephone and tele- 
graph cables, the moisture tends to 
short-circuit conductors, causing ex- 
cessive loads on storage batteries, and 
a decrease in clearness of transmis- 
sion. Moisture, saturating the paper 
insulation, absorbing chemicals from 
paper, may set up local action between 
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relating to underground pipe systems, 
principally because of different con- 
struction methods. While each of 
these presents a problem peculiarly 
its own in a complete electrolysis 
mitigation study, in this paper I will 
endeavor to treat, with greater stress, 
those phases which come before tele- 
phone companies operating under- 
ground cable svstems, and in the con- 
sideration of the subject at a tele- 
phone plant meeting, the divisions 
which suggest themselves are cause, 
relief, protection and remedy. 
CAUSE 

The primary cause, common to all 
questions in electrolysis, is leakage 
current, described as the current 
which, acting through an aqueous so- 
lution of an acid, salt or alkali, pro- 
duces chemical changes, heating ef- 
fects being disregarded, or, the cur- 
rent leakino from a circuit, and act- 
ing through a chemical compound, 





current, from grounded electric trac- 
tion lines, and its return thereto, at 
a point remote from that of discharge. 
In its path, this current encounters 
telephone, telegraph, light and power 
cables, water mains, gas pipes and per- 
haps other buried structures, such as 
metallic and reinforced concrete mail 
and parcel tube systems. The earth, 
containing dissolved chemicals, there- 
by becomes an electrolyte, and serves 
as carrier between rails and under- 
ground structures, and while the elec- 
trolyte may be changed by the cur- 
rent, sub-surface action and reaction 
keep it an electrolvtic conductor. 
Electrolytic decomposition takes 
place Wherever current leaves a con- 
ductor for the soil, due to the fact 
that current can leave only when at- 
tended by removal of a portion of 
the metal, usually changing it into one 
of its oxides. There is no noticeable 
effect on service given by public util- 
itv companies, either where current 
25 
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Fig. 2. 


the copper and lead, causing a cor- 
rosion of the copper, and may further 
impair transmission. The leakage of 
storage battery current to earth, in 
the case of grounded batteries, ag- 
gravates this copper corrosion. 

The discharge of traction current 
into the earth is due to the principle 
found in the law of divided circuits, 
and depends, for amount, chiefly on 
the resistance of the rails, between 
the points considered, the resistance of 
negative rail returns if there are such, 
and the combined resistances of the 
earth between the rails and buried 
structure, both at the receiving and 
discharging points, and of the struc- 
ture itself between the points con- 
sidered. The factors entering into 
these multiple resistances are so vari- 
able that leakage current delivered by 
an underground cable system may be 
from one to sixty-five per cent of a 
power house load. 

















Referring to Fig. 1, and taking 
these contributory causes in their 
natural order we have first, the re- 
sistance of, and current carried by, 
the street car rails. On superficial 
examination it would seem that the 
rail resistance would determine the 
amount of current carried, but this 
is not the case, on account of current 
density. Even under ideal track weld- 
ing and cross-bonding, giving a low- 
resistance path, current leaks from 
the rails, and is deposited on under- 
ground structures, by the law of 
parallel circuits. Additional means 
must be provided to relieve the rails 
of overloads of current. 

The attention given to track bonds 
and track bonding in some localities is 
very slight, and this, more than any- 
thing else, causes traction current to 
leak from rails to paralleling under- 
ground structures. Were no more at- 
tention paid to the overhead trolley, 
and positive feeders, than is paid to 
the negative return circuits, outlying 
zones in a local street car system 
would be cut off from the heart of 
a city, a few months after the open- 
ing of service, and central zones 
would, as quickly, be without power 
supply. 

While originally it was assumed 
that the trolley wire’ and its feeders 
would provide the positive side of a 
traction system, and the rails, with 
copper bonds, provide the negative or 
return side of the system, the addi- 
tional assumption crept in, that what 
current the rails did not carry, the 
conductive materials in the earth 
would carry, but with no attendant 
responsibility or moral obligation on 
part of the company operating the 
street car system. Little improvement, 
except in a few cases or where action 
was compelled, has been made, either 
in small towns or large cities, as may 
be observed from one instance of a 


city of 60,000,.in the middle west. 
where one man and helper with tools 
were the only track and bond repair- 
men for a local and interurban sys- 
tem of 63 miles. The interurban lines, 
on which were operated faster and 


heavier cars, received ‘the greater 
amount of attention. 

Poor track conditions come 
result of careless inspection, or no 
inspection at all, theft of copper, de- 
pendence on mechanical rail-joint con- 
struction for current carrying, dam- 
aging action by frost and ice, and the 
mechanical breakage due to ordinary 
wear and tear. Formerly, what in- 


as a 


spections there were, were made in the 
winter, after a fall of snow, when 
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leakage current would melt the snow 
at more or less high resistance joints, 
because of the heat generated, or at 
night when the current would be seen 
to arc from rail to rail. Obviously 
only the worst joints were found, but 
in some cities not even this practice 
was followed. 

Turning to the second contributing 
cause, the nature of the secondary 
path, we find that since in the gener- 
ating of power, the total current leav- 
ing a power house must return to it. 
that current which is not carried by 
the rails and returned by them, must 
be returned by another path, or other 
paths, and, in the case where there 
are no paralleling rail returns, this 
current overcomes the contact resis- 
tance between the rail and earth, the 
resistance of the earth itself, the re- 
sistance of the buried structure and 
the resistance of the path from the 
structure to the power house, or to 
the rails. The consistency of soils 
has much to do with the accumulation 
of leakage current, and varies accord- 
ing to the locality. The earths cap- 
able of receiving and retaining mois- 
ture are better conductors than those 
which give up moisture rapidly. clays 
having a lower resistance than eravels. 
The percentage of moisture, and tem- 
perature variations, such as are en- 
countered in summer and winter, de- 
termine largely the resistance of the 
soil. 

Taking, third, the resistance of the 
underground structure itself, we come 
to that part which demands more at- 
tention, and which determines, large- 
ly, the amount of time which a util- 
ity company gives to electrolysis con- 
siderations. Turning. for a moment 
to the consideration of iron pipes, we 
find that in the usual cast-iron, bell 
and spigot water main, leakage cur- 
rent has a somewhat different path. 
Although water mains are buried to a 
depth where soil moisture is gener- 
ally present, the coating of paint 
creates in some cases a high contact 
resistance, which prevents the accu 
mulation of current. Where the coat- 
ing has been chipped off, accumula- 
tion, of course, becomes concentrated. 
In addition to the preventive coating, 
however, an insulated joint often 
makes current carrving difficult. 

Referring to Fig. 2, we find a high 
resistance pipe joint caused by a 
caulking with hemp and lead, between 
two sections where the contact is poor. 
Such joints, coming by chance rather 
than intent,’ sometimes have a resis- 
tance equal to that of several hun- 
dred feet of pipe. Leakage current, 
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endeavoring to follow the pipe line, 
in encountering such a joint, would 
be shunted around it, either through 
moist earth, or by the agency of neigh- 
boring pipes or cables, deteriorating 
action setting up, especially where any 
portion of cast iron were exposed, 
through the breaking of the coat of 
paint. Recently, efforts have been 
made by water companies to keep 
electrically separated each section of 
pipe from those on either side of it, 
but, while this prevents the accumu- 
lation of current in remote areas, it 
introduces complex problems in down 
town areas where the original con 
struction methods still obtain. 

The electrolysis problems affecting 
water companies are quite complex, 
because of extensive underground 
systems, which are constantly grow- 
ing, because of the difficulty of main 
taining a uniform current flow, and 
because of the varving compositions 
of the soil, through which water 
mains, in supplying a city’s needs, 
must necessarily pass. 

There is a_ fallacious 
extant in many communities, and in 
fact, among quasi-engineers, that the 
water 15 by 15 yards in cross-section 
rent carrier, in fact, a better con- 
ductor than the pipe itself, because of 
the greater cross-sectional area, and 
the high moisture content. Several 
years ago, in tests made at Atlantic 
City, it was proven that a body of salt 
water 15 by 15 yards in cross-esction 
has less conductivity than No. 2-0 
copper wire. Fresh water being much 
conductive than salt water, the 
resistance of a column of water car 
ried in an 8-inch main is obviously 
high. 

Turning again to Fig. 1, we find 
in the wrought iron or steel gas or 
water pipe with screwed or riveted 
joints, a different conductor again. 
Supplying remote portions of cities, 
and serving the same houses as wa 
ter pipes, the screwed pipes of a 
gas company not only accumulate a 
greater amount of leakage current be 
cause of low resistance joints and the 
absence of any form of protective 
coating, but also because of a more 
or less intimate contact with water 
pipes, recognized above as poorer con- 
ductors. This contact mav be direct, 
as in basement water heaters, and 
house piping, or indirect, i. e., through 
earth, both being buried to approx 
mately the same denth sometimes in 
the same service trench, though the 
latter is prohibited. Uniform voltage 
gradients in screwed pipes are more 
easily secured, thereby removing the 
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hazard of isolated danger zones, but 
the problem faced by companies using 
this type of pipe is to prevent the 
accumulation of leakage current. 

In considering that buried structure 
in which most of us are more directly 
interested, we find in underground 
lead-covered cable a_ subject which 
calls for special attention. Lead 
sheathing, or the lead-tin and lead- 
antimony alloys used for cable armor, 
having, in most cases, a smaller di- 
ameter, thinner shell, softer compo- 
sition, and higher corrosion rate than 
cast iron wrought-iron and steel pipe, 
demands, by reason of these factors, a 
promptness and thoroughness in the 
investigation and correction of, and 
the protection from electrolysis dam- 
age, which are more pressing than 
those questions applied to iron or steel 
pipes. or comparison it may be stated 
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current, in seeking a return path to a 
power house or substation, should 
flow toward as substantial a con- 
ductor as telephone cable sheaths, 
and, too, why telephone companies 
operating large underground-cable 
systems lay considerable stress on the 
protection of their cables from elec- 
trolysis. 

At the time when underground 
cables were first used, the rails of the 
first electric-driven street-car systems 
had deteriorated to such an extent 
that cable failures resulted in from 
12 to 18 months. Little was then 
known about electrolysis mitigation, 
and in sections and areas where cable 
failures occured, double thickness 
sheaths were employed, which bene- 
fited telephone companies, but only 
postponed trouble, while rail bonds 
became poorer continually. Failures 
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time, local traction companies were 
securing their franchises, throughout 
the growing cities of the country, but 
these franchises, with 24, 30 ar even 
50 year operating permits, in 95 per 
cent of the cases, provided nothing 
for rail returns, no reduction of rail 
gradients to a minimum, nor rail 
bonds, and provided tor good rails 
only because of the otherwise con- 
sequent jeopardy of human life, and 
damage to paved streets. 

Realizing, through costly experi- 
ence, that active co-oneration on the 
part of traction companies, at that 
time, was difficult of obtaining, tele- 
phone plant engineers took up elec- 
trolysis questions to considerable de- 
tail, traction engineers assuming that 
current leaving a generator will, in 
some way, find its way back, and even 
denying, in some cases, as some still 
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that commercial cast iron, wrought 
iron and steel corrode at the rate 
of from 10 to 25 lb. per ampere per 
vear, while lead corrodes at the rate 
of 75 Ib. per ampere per year, so 
that, of two pipes having the same 
diameter and size, one of lead and 
one of iron, the latter will last from 
5 to 7% times as long. 

Coupled with this fact is the ob 
vious one that telephone cable sheaths 
by means of wiped joints of lead and 
tin, provide low resistance paths, the 
joints having a lower resistance than 
an eaual length of cable. Augmenting 
this condition is the fact that in con- 
gested city loop areas, as pines in- 
crease in diameter, their shell thick- 
ness increases, while cables, from 25 
pair to 1.200 pair, have a_ sheath 
thickness of % of an inch. It is. there 
fore, easily understood why leakage 








came so rapidly, and the maintenance 
charges on underground cables ran so 
high, that special studies were made, 
with considerable attention being 
given to street railway construction, 
maintenance and repair. The laws of 
potentials, parallel circuits, current 
generating and distributing were ap- 
plied and_ protective measures in- 
stalled. 

Water and gas companies, however, 
became of longer-lived mains, and 
largely by reason of requiring no 
electrical engineers in their technical 
staffs, paid little or no attention to 
the damaging action of strav trac- 
tion currents, save in the case of de- 
teriorated lead service pipes, which 
they thousht were damaged bv chem- 
icals in the earth, and quickly re- 
paired or replaced, with little or no 
public inconvenience. In the mean- 


20 


‘ 


Fig. 4. 


do, that leakage current will damage 
buried metallic structures. 

At this time it may be well to state 
that electrolysis may be caused by 
current other than leakage traction 
current. In large cities where 220- 
volt direct-current three-wire sys- 
tems are used for central section 
power and light distribution, the posi- 
tive, neutral and negative mains are 
sometimes lead-covered, compound or 
impregnated-paper insulated cables. 
Where branch leads are brought from 
the mains, compound is often used 
to withhold moisture, leaving, as it 
were, insulating joints in the sheath. 
on which leakage current has accu- 
mulated. The effort of this stray 
current to shunt around the joint, or 
leave for some other conductor, or for 
the street car rails, sets up electrolysis, 
allows moisture to penetrate, thus 
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providing a low resistance path which 
shunts out the load between positive 
and negative, positive and neutral or 
negative and neutral. 

This latter conductor, having some- 
times 20 per cent of the cross-section- 
al area of the other mains, is rapidly 
overloaded, and, in case of its being 
grounded, discharges its overloaded 
into the earth, or neighboring struc- 
tures. In an interchange of load, and 
a tendency to neutralize potentials, 
rapid electrolytic action on _ these 
structures takes place, without any ap- 
parent heating effect because of the 
equally rapid heat conduction. It will 
be seen, also, that power and light 
companies operating in central zones 
in cities, using lead encased power 
cables, and failing to make the sheaths 
of main and branch feeders continu- 
ous, expose their underground plant 
to the double danger of insulating 
joints, and the rapid deterioration of 
lead due to electrolytic action. 


RELIEF 


Turning to the question of relief, 
and to the practices employed by some 
of the telephone companies, we find 
that electrolysis conditions as_per- 
taining to underground cable plants 
divide themselves into questions of 
prevention and drainage. Because of 
the present state of traction condi- 


tions, the complete prevention of 
the accumulation of current can- 
not be secured, but considerable 


progress may be made in that direc- 
tion by using some of the principles 
recognized above as practical and ef- 
ficient. It has been frequently and ef- 
fectively proven that surface coatings 
and paints, while providing an insu- 
lating material between the earth and 
sub-surface structure, break down un- 
der ordinarily low voltage, are easily 
broken or chipped, and aggravate ac- 
cumulation and deterioration at the 
points exposed. Condemned for use 
on non-bending pipes, their use on 
lead cables is a waste of time, money 
and material. 

There is, however, a partially pre- 
ventive means in the form of vitri- 
fied clay duct, or fiber conduit. The 
glazed surface of the duct, and the 
composition of the fiber conduit, both 
retard, and in some cases prevent the 
accumulation of stray current. Un- 
derground conduit, however, with oc- 
casional outlets to the street, and ex- 
posed to surface and sub-surface 


water, becomes filled with foreign 
the sheath. The use of duct, as op- 
posed to laying cables in a bare earth 
trench, nevertheless justifies itself at 
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matter, permitting current to flow to 
least in this respect. 

In laying new duct, avoiding the 
contact of the duct with a service pipe 
of any character, and the imbedding 
of a pipe in the concrete surrounding 
duct, from an electrolysis viewpoint, 
finds ready justification in the mind 
of the telephone plant engineer. 

Since occasional outlets to the 
street must be made, for the splicing 
of cables, branch ducts for distribu- 
tion, and the pulling in of new cables, 
the advantage of keeping cables 
properly racked, and manholes clear 
of water, dirt, and surface silt, to pre- 
vent the collecting of stray current 
on cable sheaths, becomes apparent. 
Supporting cables by means of wire, 
marlin, strips of canvas, or other 
temporary means, to the walls or 
roofs of manholes gives opportunity 
for cables to settle, or fall to the floor 
of manholes where leakage current 
may be more easily collected or dis- 
charged. In congested city districts 
where manholes contain transverse 
gas or water pipes, between which 
and cables a potential difference ex- 
ists permanent racking, and good in- 
sulating from foreign structures is 
very important. Supporting cables by 
means of iron, or small gauge copper 
wire, to apparently dead transverse 
pipes, through the rust on which it 
is impossible to draw a spark. mav 
result in trouble at a later date, either 
at the manhole itself or at a more re- 
mote point. 

In the consideration of aerial cables, 
it would seem that because of there 
being no direct contact with earth 
there can be no accumulation from 
earth, or discharge to earth. but it 
has been found that aerial cables may 
contribute a large portion of an un- 
derground plant’s leakage current ac- 
cumulation, in several ways. The 
greatest contributor is the continu- 
ous sheath between aerial and under- 
ground cables. in some cases the 
aerial cable being the overhead ex- 
tension of the underground cable. 
Leakage of trollv-feeder current. 
through poor insulation and contact 
with poles, trees, or wires or the col- 
lecting of strav rail current on the 
aerial cables through grounds and 
guys is thus carried to the under- 
ground cable and discharged to the 
rails at a distance zone, or to a 
power house. 

Aerial cable construction, previous 
to 1917, provided for the grounding 
of cables, and permitted contact be- 
tween the supporting messenger and 
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the anchor guy. Where long aerial 
cables paralleled street car lines, cur- 
rent was collected at the remote end, 
and delivered at the underground 
end. Where insulating joints or a 
break between aerial and underground 
cables occurred, such as at an un- 
derground junction fuse cable term- 
inal, the current traveled down the 
anchor guy, corroding the latter be- 
low the ground line, permitting the 
lead to give way. Some telephone 
companies have, on account of elec- 
trolysis, not only abandoned the 
grounding of aerial cables and mes- 
sengers, but also insulated the mes- 
senger from earth, either by separa- 
tion on the pole, or by a strain in- 
sulator in the anchor guy. Care is 
also. observed to prevent the acci- 
dental contact of both cables, in term- 
inal boxes, or by nails, lag screws, or 
pothead supports within the pole. 

Stray current collected on aerial 
cables may indirectly damage these 
cables. Early construction provided 
for marlin hangers, thus keeping the 
cable and messenger insulated from 
each other. However, marlin hang- 
ers have given way to metal rings, 
and in an effort to neutralize poten- 
tials, and distribute the load, the cur- 
rent leaks from the cable to the rings 
and messenger, poor contact at some 
rings causing the current to arc, es- 
pecially with a little vibration, and 
small holes quite difficult of detec- 
tion, occur between the ring and cable. 
This mav be prevented by the inti- 
mate bonding of cables and messen- 
gers approximately every 1,000 feet. 

Prevention of the collecting of 
stray traction current being largely 
a matter of precautions observed in 
construction, and partly a matter of 
maintenance, the question of drainage 
is one of constant supervision. Under 
present conditions of distributing and 
operating, local and interurban direct 
current traction lines, no underground 
system of any extent is totally free 
from the damaging action of stray 
current, and this damage in the case 
of no protective measures, and the 
cost of installing, maintaining and 
supervising protective measures in 
the United States, is conservatively 
estimated by the United States Bur- 
eau of Standards at many millions of 
dollars annually, of which an almost 
negligible precentase is assumed by 
the traction companies. 

Having then this accumulated for- 
eign current present on cable sheaths, 
what means shall be used to return 
it to its source? How shall one find 
which generating station is the source, 
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and having found the source, how 
is one to know when the cable plam 
has been rendered safe? 

By the fundamental law of electrol- 
ysis, current entering a conductor 
from an electrolyte deposits the metal 
of the electrolyte on the conductor, 
and current leaving a conductor for 
the electrolyte carries metal from the 
conductor. In the former case, the 
conductor is negative in potential, to 
the electrolyte, and to the source of 
the current flow, it being recognized 
that current flows from positive to 
negative terminals. In the latter case, 
where current leaves the conductor, 
the conductor is positive in potential 
to the electrolyte and to the receiving 
side of the source of current flow. 

Applying these principles to the 
electrolytic relations existing between 
street car rails, underground cables, 
and the rail or negative side of the 
power house generating system, we 
find that at points remote from the 
power house, the rails discharge cur- 
rent into the earth, or are positive in 
potential to earth, and similarly, to 
buried structures. The earth, too, is 
positive to the buried structure or 
translating this in terms of a tele- 
phone cable, the cable is negative to 
earth, and rails, and, being usually 
a better conductor and not as inti- 
mately grounded as iron pipes, is 
usually negative to buried pipe sys- 
tems. It is apparent that in outlying 
zones little can be done to change 
the values of negative potentials of 
cables to earth, rails, or pipes, when 
not in direct contact with any of 
them. To determine the amount and 
direction of potential differences, a 
standard high-resistance direct-cur- 
rent indicating voltmeter may be used. 

Referring to Fig. 3, it is observed 
that tests made at succeeding man- 
holes will show decreasing negative 
potentials to earth, rails and pipes, 
until a point is reached where the 
potentials pass through zero, and the 
cables become positive to earth. The 
positive potentials to rail may appear 
before those to earth, and will indi- 
cate the approach to a dangerous 
zone. Positive potentials to rail or 
pipe system, unaccompanied by posi- 
tive potentials to earth, the nearest 
conductor, are not indications of elec- 
trolytic action, but may be termed 
warning signals. As tests progress to- 
ward a power house, or rail connec- 
tion, positive potentials to rail and 
earth may not only increase in value. 
but in duration of time as well until 
a point or zone, is reached, where 
the cables are continuously positive 
to earth, or earth and rails. 
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If the peak, or high value of this 
zone is near a power house, or the at- 
tachment of a rail return, or is the 
extreme limit of an underground 
cable system, in the direction of a 
power house, potential tests to the 
negative return, or rail bus bar at the 
power house, will probably show the 
cables positive to the return, the 
amount of which will depend on the 
rail and soil conditions existing be- 
tween the cable under test and the 
bus bar, as well as the distance. The 
voltage may be less than ten, or as 
great as 100. Should there be a con- 
tinuously positive condition for the 
full length of time, in 24 hours, in 
which the direct current machinery is 
in operation, such test being made by 
a recording voltmeter, the question 
as to the location of the source would 
seem to be answered. In making po- 
tential tests, if a low voltage meter 
or a millivoltmeter be attached to a 
cable sheath at the duct entrances, 
the direction of the flow of current 
may be observed, and the general di- 
rection of the source of power indi- 
cated. 

Since the tendency of the current 
is to return to the lowest electrical 
point in the generating system, a low- 
resistance metallic path from the 
cable undergoing corrosion, at the 
point of maximum corrosion, to that 
low point will shunt out the higher 
resistance path through earth, and 
completely stop corrosion. Referring 
to Fig. 4, it is observed that by es- 
tablishing such a metallic path, or 
drainage return, the potentials of 
cable to earth will change from posi- 
tive to negative, and practically all 
of those from cable to rail. This, 
however, indicates a difference of 
current flow and resistance, and not 
a failure to improve conditions. The 
low resistance bond may be a drain- 
age bond of copper, or an aerial 
cable of sufficient size to carry the 
current, without becoming heated. 

The size of the drainage bond 
should be just large enough to carry 
the current accumulated on the 
sheath, and prevent the flow of any 
excess to the ground. This may be 
determined by employing first one, 
then two, or three, etc., copper wires 
of a standard size, making the drain- 
age bond of such circular-millage as 
will indicate, in those manholes 
where the potential of the cables was 
positive to earth, and earth only, a 
safe negative potential. The dan- 
ger of indiscriminately increasing, 
or selecting at random, the size of 
a drainage bond, or drainage return, 
is that its use encourages an increase 
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in current flow from the rails in the 
zone normally positive, and also 
places other unprotected systems in 
that zone in a positive position with 
respect to the earth and the cable 
system so protected. It is apparent, 
therefore, that in protected zones it 
is possible, within certain limits, to 
change the values of negative po- 
tentials. 

In order to avoid electrolysis con- 
ditions being set up between cables, 
soldered bonds should unite all cables 
in manholes. Branch cables from 
other duct runs might bring in large 
amounts of current, which, in an ef- 
fort to distribute to other cables, 
might set up leakage conditions. 

Whenever aerial cables are used as 
portions of drainage returns, care 
must be exercised that the sheaths, 
as current carriers, are not subjected 
to loads which will cause overheat- 
ing. Authorities differ as to the 
amount of current an underground 
or aerial cable may carry, the figures 
applying to underground sheaths 
being low for aerial sheaths, on ac- 
count of radiation factors. Where 
an aerial cable is used to carry 
current from an _ underground- 
cable system with three or more 
times the circular mileage of the 
aerial cable, the latter should be re- 
inforced, either by another cable, or 
a copper drainage return. This rule 
is open to modification, the length, 
location and to a certain extent, the 
size of the cables making each prob- 
lem a separate one. 

In order that excessive current 
may not damage a cable plant, by 
melting the sheath, or causing an 
overload to seek an earth path, pro- 
tecting fuses of a standard 500 or 
600 volt type should be cut into the 
drainage return. To provide for 
seasonal load fluctuations, a protect- 
ing fuse should have a greater ca- 
pacity than the maximum value of 
the current drained from the cable, 
but if an aerial cable is used as part 
of a drainage return, the fuse ca- 
pacity should be limited to the safe 
carrying capacity of the cable. In 
order that the fuse, in operating, 
shall not expose the underground 
cable to leakage to earth, protecting 
fuses should be inspected periodical- 
ly, continuity tests being made by a 
voltmeter or telephone head receiver, 
or supervised by a signal, operated 
at the nearest exchange, by the open 
circuit voltage, set up when the fuse 
blows. 

PROTECTION 

Having established a drainage re- 

turn for an underground cable sys- 
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tem, and finding that by normal 
operation, the system is rendered 


safe, i. e., shows negative potentials 
to earth, the effective and continu- 
ous protection, and operation of the 
bond is largely a matter of mainte- 
nance. Besides the supervision re- 
quired by the fuse, periodic inspec- 
tions on the plant protected are es- 
sential, and simultaneous voltage and 
current tests should be made at least 
annually, and, if possible, semi-an- 
nually. Traction-current operating 
and distributing, and traffic handling, 
should be studied, and rail condi- 
tions, especially in the neighborhood 
of underground cable, investigated. 
Local traction companies will repair 
noticeably bad bonds, especially when 
voltage values across the rail joint 
are submitted. The manhole inspec- 
tions should include investigation of 
the cross bonds between cables, the 
racking of cables, and the avoidance 
of direct contact or metallic connec- 


tion with foreign structures. Wher- 
ever possible, manholes should be 
kept dry, so that a minimum of 


leakage current will be accumulated, 
dirty water being a fairly good con- 
ductor. 

In electrolysis studies, it is well to 
remember that any positive voltage 
can cause electrolytic action. There 
was, and still is, an erroneous idea 
that electrolysis only takes place if 
the positive voltage is 1.2 volts or 
more, the decomposition voltage of 
pure water. As has been previously 
pointed out, pure water has a much 
higher resistance than salt water, and 
potentials of cable to earth as low 
as one-tenth of a volt have been in- 
dicative of corrosive action. On ac- 
count of varying soil resistances, a 
potential difference of one-half volt 
may be attended by a heavier current 
flow. than one of four volts. Com- 
panies operating underground tele- 
phone cable systems have often suf- 
fered great losses because of the fail- 
ure to appreciate these facts. 

In our consideration of electroly- 
sis causes, relief and protection, we 
have assumed that the operation of 
the traction system has been with the 
positive generator terminal to line 
feeders, and the negative ter- 
minal to rail and returns. Although 
street cars with series motors will 
rotate in one direction independent 
of terminal polarity, the most no- 
ticeable effect of negative trolley and 
positive rail is on buried structures. 
It has been seen that with the posi- 
tive trolley, the zone in which a tele- 
cable system is positive to 


and 


phone 


TELEPHONE ENGINEER 


earth is a comparatively small one, 
near the end of an underground run, 
or in the vicinity of a return attach- 
ment to rail, or of a power house. 
With the positive terminal connected 
to rail, the earth becomes positive to 
buried systems near the power house, 
but in remote zones the current ac- 
cumulated on a cable, for example, 
endeavors to leave it for the earth 
and rails, and that which was orig- 
inally a large negative zone, with no 
direct connections to rail, has become 
a large positive zone, demanding 
many connections to rail. 

The great hazard involved comes 
from the fact that where a protec- 
tive drainage return from the cable 
plant to the grounded bus bar previ- 
ously delivered current to the power 
house, under the new condition it 
receives current, in probably equal 
amount, from the grounded bus bar, 
and distributes the current re- 
ceived over a large outlying area, 
and the telephone company gets no 
information of the change. the first 
intimation of the reversal being the 
loss of cables, through a rapid co 
rosion, in these outlying zones. In 
some communities, no attempt is 
made to distinguish between correct 
and incorrect polarities, with result 
ing trouble and confusion. 

REMEDY 

Leakage current being discharged 
from rails on account of poor bond 
ing conditions, and voltage gradients 
of considerable size, the accumula- 
tion of stray current on buried sys 
tems can be prevented by proper 
bonding of rails and the use of nega- 
tive copper to reduce gradients or 
differences of potential. This latter 
proposition is quite costly, however, 
particularly to traction companies 
operating a large metropolitan 
tem, and rather than install a partial 
negative system, no system at all is 
installed, although it may be doubted 
in some instances if traction com- 
panies give very much attention to 
negative returns. 

Extensive tests have been made. 
chiefly under the supervision of the 
Bureau of Standards, showine that 
electrolysis current can be eliminated 
entirely, or to a negligible extent by 
minimum potential differences be- 
tween different parts of a track net- 
work, and not by low resistance neg- 
ative returns. That is to sav. if the 
point directly in front of the power 
house, to which a rail return is at 
tached, is at the same potential above 
the bus bar, that all other points in 
the rail svstem are, there will be no 
tendency for current to flow. To ac- 


so 
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complish this a large amount of in- 
sulated return copper would be 
necessary, but approximately the 
same result may be obtained by spe- 
cifying that between any two points 
in a railway system, the potential dif- 
ference shall not be more than seven 
volts, or one-half volt per thousand 


feet. The end to be sought is to 
keep stray currents from _ buried 


structures, either by providing good 
paths for the return of the total trac 
tion current, or by making the re- 
sistance of the earth, or secondary 
circuit so high, in comparison, that 


no current will leak through the 
earth. 
There are several methods by 


which good paths may be provided, 
other than the bonding of rails, and 
the operation of negative rail re- 
turns. One of these is the operation 
of the double trolley system, with 
feeders and negative re- 
turns. This system, whether oper 
ated overhead, or below the track 
grade, by meaus of conduit and plow, 
when properly insulated, keeps all 
current off of the rails, and thus out 
of the ground. In Cincinnati the 
double overhead trolley is used; in 
Washington the surface lines, except 
near the city limits, where the rail is 
used as part of the negative return 
system, are operated by underground 
positive and negative shoes. In New 
York City the underground feeder 
and return system is carried in spe- 
cial duct, and stringent measures re 
quire the effective insulation of all 
positive and negative conductors 
from each other, the earth, and from 
the elevated structures, which are 
intimately grounded. 

The problem of effective 
car power generating and distribu 
ting is one of considerable breadth 
and application, but is capable of so 
lution, although each city’s problent 
is one in itself. By the privileges 
afforded through state commissions, 
traction companies can get fair re- 
turns on all just and reasonable in- 
vestment, and like positive feeders. 
negative returns have longer life, 
fewer repairs, and higher salvage 
values than any other portion, mov 
able or stationary, of a traction com 


positive 


street 


pany’s plant. Viewed from the 
standpoint of cheaper power, the 
electrolytic conditions set up and 


their resultant complications regard- 
ing other utility companies, and the 
possible damage to the public, ade- 
quate negative returns are justifiable 
and necessary expenditures, or sup- 
plementary measures involving a re 
duction of gradients, such as section- 




















we 


DECEMBER, 1919 


alized trolley, double trolley with 
neutral rails, periodic reversals of 
polarity, ete. 

To secure the effective protection 
of subterranean structures from dis- 
charged traction current, education 
and legislation are highly essential. 
In Great Britain, an active interest 
on the part of tramway companies 
has resulted in conditions better than 
those prescribed by law, with con 
siderable improvement, and, in some 
cases, the entire elimination of elec- 
trolysis damage. Although the stat- 
utes provide for a maximum voltage 
limit, an education of influential en 
gineering bodies to the dangers in- 
volved was first necessary, and con 
certed action brought about condi- 
tions as they now exist. Although 
legislation here in the United States 
would have to be secured through 
municipal action, city engineers and 
hoards of public works could make 
the securing of franchises dependent 
on the maintenance of minimum volt 
age drops 

In some cases local authorities, co 
operating with companies owning un- 
derground structures. have joined 
the traction company in requesting 
the Bureau of Standards to super- 
vise track-leakage tests, resulting in 
the installation of negative copper or 
initiating new systems with a view 
toward remedying electrolysis condi 
tions In most of the cases, how- 
ever, one or more of the under 
ground structures was municipally 
owned, so that city authorities were 
directly interested, and could take 
the initial step in directing a joint 
survey The further protection of 
underground systems thus became a 
matter of mutual concern 

\dvancement in the curtailing’ of 
electrolysis difficulties, in spite of un 
circumstances in certain io 
marked and a 


toward 
calities, has been 
responsibility which is becoming gen 
eral is being recognized more univet 
sally, and steps are being taken, in 

ost large cities to combat the com 
plex problems presented by leakage 
current. State commissions are as 


suming the initiative and, where bad 


conditions are known to exist, state 
orders are issued Th progress 
made has been encouraging. and 


telephone cable owning com 
panies are still required to maintain 
onstant supervision over their plant, 
are, at times, indications that 
the future holds more _ protective 
isures, than are now obtained. 
While there hav been in. this 
many phases of the question 


electrolysis vhich havi beet 
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omitted, or scarcely touched, the 
main points relative to the consid- 
eration of the subject by telephone 
men have been especially emphasized, 
with a view toward improving cable 
maintenance conditions generally. 


Directory Breaks Ice for 
Automatic Connection 


The Northwestern Telephone Com- 
pany has found it necessary to 
change, effective with the distribution 
of a new manual telephone directory, 
November 17, the name of its “Nicol- 
let” central office to “Altantic’” and 
the name of its ‘‘East” office to “Dins- 
more.” This is one of the many 
changes which must be made in tele- 
phone practices in Minneapolis before 
it will be possible to unify the two 
telephone systems. 

Because of the mechanical and 
electrical nature of the equipment it 
is essential that the first two letters 
of the central office names be such 
as will permit dialing of manual users 
from automatic telephones when con- 
solidation takes place. “Ni,” the first 
two letters of Nicollet, and “Ea” the 
first two letters of East, could not be 
used. Two central names beginning 
with “At” and “Di” had to be chosen. 
For this reason Atlantic and Dins 
more were slected. 

The equipment to be used in con- 
necting the manual and automatic 
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telephone systems also makes it es- 
sential that all manual telephone 
numbers contain at least four figures. 

Present manual telephone numbers 
of less than four figures are shown in 
the new director prefixed with enough 
ciphers, or changed, to contain four 
numerals. Numbers such as “South 
28” revised to “South 0028” and those 
with three numerals like “Colfax 
805” are altered to “Colfax 0805.” 

Another change shown in the new 
manual directory is the printing of 
the various central office names with 
a small space between the second and 
third letters. For example, Atlantic 
0028 is shown as Atlantic 0028; 
Dinsmore 0361 is Dinsmore 0361; 
Main 3548 is Main 3548; and Drex- 
el 7234 is Drexel 7234. 

Separation of the first two letters, 
which makes the office names look 
odd, is another step in preparing for 
the actual physical connection of the 
two telephone systems. 

Separating the first two letters of 
the central office name from the 
others makes possible the calling of 
manual subscribers over an automatic 
telephone after unification takes 
place. Automatic subscribers will 
then dial the first two letters of the 
central office name and then the num- 
ber. For example, if Main 3548 is 
wanted, an automatic telephone user 
will dial Ma 3548, making six pulls 
of the dial. A manual user will ask 
for Main 3548 as he does now. 
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A Page of Wireless 
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NEW MULTIPLEX RADIO SYSTEM. NEW NAVAL RADIO TELEPHONE INSTALLED IN BANKERS’ CLUB. 

This is the Receiving Room of the Radio Station in the Navy Department. Radio Telephone Similar to the One that was Installed on the S. S. George 
Four Receiving Machines Constitute, with the Four Perforating Machines, Washington for the Convenience of President Wilson during his trip to 
One Complete Unit of the New Multiplex Radio Telegraphy. As a Result France, is now in Operation in the Bankers’ Club on the Roof of the 
Four Messages May be Sent and Four Received from as Many Ships at the Equitable Building. At the Moment that this Photograph was Taken the 
Same Time. Operators were in Connection with an Observation Balloon Off the Coast 
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DEMONSTRATING WIRELESS WONDERS TO THE BRITISH HOUSE GREAT GERMAN WIRELESS STATION RESUMES COMMUNICA 
OF COMMONS. TION WITH AMERICA 

General Seely, British Under Secretary for the Air, Conversing wit! The Great Wireless Station at Nauen Germany, has R stir en 

; tion with American Stations The Photo Shows the Interto» the Generat 


Aviators in Planes over London During Demonstration of Wireless Telegrap/ 


and Telephone Wonders before Members of the House of Commons ing Plant of the Nauen Station. 
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Photo by International News Service. 


Pauw CF CRRENSES FU Sereice. THE WIRELESS IN RAILROADING 


NAVY DEPARTMENT USED UNDERSEA WIRELESS IN WAR. Wireless Operator on Duty at the Binghamton Station of the D. L. & 

It is Now Revealed that the. Navy Department had been Using a Powerful W. R. R., Transmitting Messages to a Moving Train. This Equipment 
Undersea Wireless During the War. This New Wireless Equipment is the Received the First Wireless Message Ever Sent from a Train, Sent While 
Invention of James H. Rogers, of Hyattsville, Md. The Photo Shows Mr. the Road’s Fastest Train Was Running Between Oswego and Binghamton 
Rogers with His Assistant on a Pier at Piney Point, Md., Receiving and in New York State. 


Transmitting Messages to Submarines Submerged Off Shore. 
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An Improved File for Wire Chiefs 


New England Company’s Last Word in Systems Described in “Telephone Topics” 


SYSTEMATIC and up-to-date 

filing system started on a small 

scale over two years ago, and 
now expanded to meet the larger re- 
quirements of a wire chief’s office, 
will be found at the Back Bay, 
Mass., exchange of the New Eng 
land Telephone and Telegraph Com- 
pany. The filing system is the prod 
uct of much thought and considera- 
tion of Wire Chief Everett A. Baker 
and his senior assistant, H. Ray 
Wilson The chief purpose of the 
file is to centralize in one drawer all 
correspondence, cable and trunk 
line orders, blank forms, routine 
and special reports and _ other 
records pertaining to a_ wire 
chief's office that are more or less 
frequently referred to by the sev- 
eral local employes. 

By thus centralizing these rec- 
ords into one drawer of a 
Library Bureau cabinet, twelve 
bulky files have been eliminated, 
which files were unadapted to the 
purpose they essayed to serve, 
were dust collectors and took up 
considerable space. An employe 
does not now have to ponder over 
a group of files in order to sat- 
isfy his need; he simply goes to 
the filing drawer and is guided 
to the various subjects by a 
Each em- 
ploye has had his little lesson 
relative to the contents of this 
drawer so that he knows the 
system well enough to find the 
subject for which he is looking. 
Back Bay does not believe in 
having a one-man office, hence 
the new filing system, together 


master index card. 


with a personal explanation of 
it to the emploves. 

The filing system is arranged 
by guide cards giving “subject 
headings” alphabetically; these 
“subject headings” also are num- 
bered in sequence, which pro 
duces what is known in the busti- 
ness world as the automatic filing 
svstem. 

To give a more comprehensive 
explanation of the automatic 
system let us imagine a person 
consulting the file for a disability 
report. He would look at the 
master index under “D” for dis 
ability and would be referred to 
Tab No. 10, which tab is at 
tached to the “subject heading”’ 
card entitled “Reports,” under 


which he would find an auxiliary 
card entitled “Disability”; but sup- 
pose that the person did not look 
under “D” on the master index but 
looked under “R” for report, he 
would find under the latter heading 
every different kind of a report used 
in the office and would also be re- 
ferred to the subject heading card 
entitled Reports, Tab No. 10. By 
the aforementioned example you see 
what is known as the cross-fire sys- 
tem, each subject being alphabetized 
under as many letters as required. 
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{LL IN ONE DRAWER—the new wire chief's 
file at Back Bay. 
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Experience has proved that where a 
subject is capable of being alpha- 
betized under more than one letter 
it should be so arranged, for no 
group of persons will look under the 
same initial. This cross-fire system 
has overcome that difficulty. To pre- 
sent another specific example of this 
nature take the case of the monthly 
American Bell transmitter and re- 
ceiver report. This subject is alpha- 
betized as follows: 

Under—A—American Bell Instru- 
ment Report. 

Under—R—eceiver and 

Transmitter Report. 
Under—R—Receiver and 
sell Transmitter and Receiver. 
Under—T—Transmitter and 
Receiver Report. 
sefore proceeding with a de- 
scription of this file it might be 
well to state that the guide 
cards used throughout are ob- 
solete cable cards cut down to 
proper size to fit the drawer. The 
tabs referred to are of steel con- 
struction, with a visibility of % 
in. high and 1 in. wide, and are 
readily attached to and movable on 
any guide card. The color of 
the tabs is red (except the nu- 
merical tabs attached to “subject 
headings,” which are white) and 
the neat printing on them was 
done by George A. Bussey, of the 
Back Bay office. 

The economical advantage of 
this file should not be lost sight 
of; the fact that steel tabs are 
used is an assurance that they 
will last indefinitely, while the 
obsolete cable cards used as 
guide cards cost very little and 
in this file show very little wear 
with over two years of service. 
The file contains 279 cable cards 

and 170 steel tabs. Figuring the 
steel tabs at 5 cents each (actual 
cost in 1917) and the cable cards 
at 2 cents each (estimated cost), 
the material in this perpetual file 
cost approximately $14.08. The 
present cost of the old file is 50 
cents each; we have eliminated 
the use of 12 of them ($6.00 
worth) and will never have to or- 
der any more, as we would have 
done had we maintained our old 
method of filing. Therefore this 
file, in the long run, is cheaper 
than the old files, to say nothing 
of its multifarious advantages. 











The arrangement of the filing 
drawer together with a brief descrip- 
tion is as follows: The very first 
card is the Master Index, following 
which is the first subject heading, 
“Answering Jack Changes” (Tab No. 
1). There is a separating card filed 
behind this subject, upon which the 
following is printed: 

COMPLETED ANSWERING JACK 
CHANGES FILED IN BACK 
o—E THis CARD. 
UNCOMPLETED ANSWERING ] ACK 
CHANGES FILED IN FRONT 
oE THis CARD. 


Thus we care for all change papers 
on answering jack rearrangements. 

The next subject heading is “Cable 
—Changes, D. O. Orders, Correspon- 
dence, Recommendations” (Tab No. 
2). Under this there is a tab for each 
local cable number, a tab for house 
cable work and one tab for all trunk 
cable work. There are two separat- 
ing cards used under each cable, one 
of which reads: 

COMPLETED ORDERS FILED IN 
BAcK OF Tuts Carp. 
UNCOMPLETED ORDERS FILED IN 
Front oF Tuis Carp. 

The other separating card reads: 

CORRESPONDENCE. 

The first card mentioned serves to 
separate the uncompleted orders from 
the completed ones, while behind the 
second card (Correspondence) is filed 
all cable correspondence, including 
recommendations, relating directly to 
cables or cable boxes in each cable 
area. Another feature under this 
subject heading is a reference card 
upon which is written every local 
cable number and the word “Trunk,” 
for all trunk cables.. There is a small 
square beneath each cable number and 
the word “Trunk,” and if a cable 
change is outstanding in a certain 
cable area a pencil cross (<) will be 
placed in square beneath that partic- 
ular cable; cross to be erased as soon 
as cable change is taken from the file 
to be completed. By consulting this 
card an employe can tell at a glance 
just where all outstanding cable 
work is. 

The next subject heading is “Cor- 
respondence”’ (Tab No. 3). which has 
guide cards with tabs lettered from 
A to Z inclusive. There is also an 
alphabetical index containing the main 
subjects of all correspondence per- 
taining to a wire chief’s office; after 
each one of these subjects will be 
found the letter under which corre- 
spondence relating to it will be filed. 

The next subject heading is “Em- 
ployes’ Instructions” (Tab No. 4), 
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under which is filed all letters issued 
by wire chief to employes for their 
information and guidance in the per- 
formance of their work in accordance 
with company-issued instructions. 
These letters are indexed numeri- 
cally. For example, instructions are 
received through the plant depart- 
ment, provisional routine relating to 
the changing of desk-stand cords, 
limiting the length and stating under 
what conditions they may be changed. 
This is a matter that should be 
brought to the attention of testmen 
and substation repairmen, therefore 
a letter is written by the wire chief 
embodying the phraseology of piv 
visional routine ; this letter is assigned 
a number and indexed by clerk and 
is then placed on bulletin board for 
employes to read and sign, after which 
it is filed numerically under the sub- 
ject heading ““Employes’ Instruction.” 
In provisional routine a notation is 
placed beside that portion relative to 
desk-stand cords to the effect that 
letter No.— was given to employes; 
thus employes become cognizant of 
current instructions. 

The next subject heading is “/-quip- 
ment Work Orders and Correspon- 
dence” (Tab No. 5). Separating cards 
are used here, the same as on Cable 
Work (Tab No. 2). 

After Equipment Work comes the 
subject heading “Forms” (Tab No. 
6). This part of the file is most help- 
ful and instructive. Two index cards, 
one alphabetical the other numerical, 
assure you of finding the form you 
are seeking. There is a guide card 
for every form number used in the 
office; one tab, with form number 
printed thereon, is attached to each 
guide card and they are arranged in 
numerical sequence. On each guide 
card you will find complete instruc- 
tions as to the purpose and use of that 
particular form, and not only that, but 
you will be referred to the exact place 
where the instructions issued by the 
company on that form will be found. 
Therefore an employe who followed 
the instructions on each guide could 
not go wrong. 

“Non-Pavment Disconnections” 
(Tab No. 7) is the next subject head- 
ing, under which is filed all letters re- 
ceived from the commercial depart- 
ment requesting stations to be discon- 
nected for non-payment. 

Tab No. 8, with the subiect heading 
“Number Chanae Pabters.” follows. 
The number change papers, Form 333, 
covering changes due to directory 
isst.e, are filed here. 

The next subject heading is 
“Orders, Trunk Line. Custom Work, 
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Facility, Trunk Changes for Traffic 
Dept.’ (Tab No. 9). Under this sub- 
ject we have a guide card for every 
exchange in the metropolitan division 
with which Back Bay is connected by 
direct trunk lines. There is a separat- 
ing card for each exchange to divide 
the uncompleted and complete orders 
(similar to Cable work. Tab No. 2). 
There is also a reference card with the 
name of every metropolitan division 
exchange on it and a blank square 
beneath each exchange name. If a 
trunk line order controlled by any ex- 
change is uncompleted, a pencil cross 
is placed in square beneath the ex- 
change controlling it, which cross is 
erased at the time order is removed 
from file to be completed; thus this 
reference card will tell at a glance 
just where the uncompleted trunk 
line orders are. The other auxiliary 
guide cards under this subject are 
Custom Work, Facility and Trunk 
Changes for Traffic. 

Tab No. 10, “Reports,” is the next 
subject heading with the following 
auxiliary guide cards: Accident, Dis- 
ability, Foreign Current, Injury to 
Property, Robbery, Transmitter and 
Receiver and Tool. On each of these 
auxiliary guide cards a description 
has been written as to the purpose 
and uses of the report, together 
with definite information as to where 
the instructions relative to that report 
may be found. 

The next and last subject heading 
in the file is “Records” (Tab No. 
11). Under this subject many spe- 
cial and routine records pertaining 
to a wire chief’s office are filed. 

This completes the brief descrip- 
tion of this file in its present state. 
No doubt it may be difficult to per- 
ceive a vision of it by the description, 
but some suburban wire chiefs and 
several supervisory employes have 
seen it and all have spoken very high- 
ly of its many features. The file is 
original in every respect; it has been 
built up on a common-sense basis 
to care for the needs of a wire chief's 
office in as practical a manner as pos 
sible. 

While it might not be adaptable 
for every office the opinion is that 
its fundamentals would form a sub- 
stantial working basis for a standard 
filing system for wire chiefs’ offices 
especially. The originators of this 
file will gladly accept criticism of it, 
and they feel that while their proj- 
ect may be of value to other em- 
nloves, the latter, no doubt. will have 
ideas to give to them, and that this 
exchange of thoughts and ideas would 
prove mutually advantageous. 
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In closing it should be of interest 
to all employes whose work com- 
prises filing to bear in mind the fol- 
lowing essentials to a successful sys- 
tem: 

rirst, it must not only put papers 
eut of sight, it must produce them 
instantly. 

Second, it must be the simplest 
arrangement possible, so that a new 
employe can quickly grasp its work- 
ings. 

Third, it must be able to expand 
itself with your business, with the 
least possible alteration, and if not 
maintained in an up-to-date manner 
might as well be dispensed with. 

Fourth, it must not require an effi- 
ciency expert to maintain it. 


Baltimore to Have Bell 
Automatic 


With the experts in the service of 
the Chesapeake and Potomac Tele- 
phone Company preparing plans for 
the substitution of the machine 
switching or automatic telephone de- 
vice for the present system, Baltimore 
will be equipped with the very latest 
and most satisfactory innovation in 
telephone operation. 

So vast are the changes contem- 
plated, and so immense the effort re- 
quired, the installation of the first 
machine-switching central office will 
not be in operation for some time. 
A year or two may elapse before this 
device is in actual use in the city. 
Indeed an official of the company has 
predicted that the major part will not 
be completed within six or eight 
years, and 12 or 15 years may elapse 
before a final cleanup of the present 
system is effected. The point is that 
the change is to be made, and plans 
are being prepared. 

The introduction of this system 
will not eliminate the services of the 
operators nor will it reduce the 
number of employes. On the con- 
trary, while operators may be gradu- 
ally eliminated on local calls, there 
will be a continued demand for oper- 
ators for toll and long distance calls, 
for information work, for special 
traffic and other kinds of calls. 


To Spend $70,000 Around 
‘ Yakima 


Over 2,000 miles of wire, enough 
to reach from Yakima to Chicago, 
will be used in $70,000 worth of ad- 
ditions and improvements to the 
telephone system on which work has 
already begun around Yakima, Wash. 
Improvement on outside equipment 
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DISABLED HEROES BEING TRAINED ANEW _ |. 
An Illustration of the Interest the Government Continues to Take im Its Soldiers After They Have 
Lost Their Power to Fight for It, is Furnished by the Creation of the Federal Board of Vocational 


Training, WWhich is Responsible for Re-Educating 


tion Plant at Colonia, N. J., 
of Teaching. 


includes extension of both aerial and 
underground wire systems. Manager 
C. E. Jolly of the telephone company 
says there will be from five to 30 men 
employed on the work, which will 
take from three to four months for 
completion. He expects the better- 
ment to take care of the city’s needs 
in extensions of telephone equipment 
for from six to 10 years. The un- 
derground construction involves 
building eight manholes, and places 
19,700 duct feet in the conduit. 





Wireless Communication 


With Aircraft 


The British Air Ministry has is- 
Sued an announcement to the follow- 
ing effect: pending the issue of the 
license by the postmaster-general, 
temporary authority for the installa- 
tion and use of wireless apparatus in 
aircraft can be obtained by applica- 
tion to the secretary of the post office. 
For the present the wave-length sug- 
gested for wireless telephony is 480 
meters. This is the wave-length which 
the Air Ministry wireless telegraphy 
stations now use. The postmaster- 
general’s license will probably con- 
tain provisions to the following ef- 
fect: The sending apparatus install- 
ed at any aircraft station shall be 
capable of using waves of 600 meters 
interrupted continuous wave, and 900 


the Men Crippled in War. 1c 
Occupies an Area of Fifty Acres and Includes Provision for Every Sore 
This Soldier is Learning Telephone Testing and Installation. 


The Great Reconstruc- 


meters continuous wave; such of the 
following wave-lengths—namely, 220 
300, 450 and 800 meters interrupted 
continuous wave, and 200-550 meters, 
650-950 meters, 2,000-3,000 meters 
continuous wave, may also be used 
for transmission as are authorized by 
the postmaster-general. 


The use of the wave of 600 meters 
(hereinafter referred to as the “air- 
craft ship” wave) shall be confined to 
the use of the system known as “in- 
terrupted undamped wave or tonic 
train, or I. C. W.,” and the use of 900 
meters, hereinafter referred to as 
the “aircraft normal wave,” shall be 
used only for continuous damped 
waves or wireless telephony. 

Should an aircraft station be also 
fitted with a supplementary installa- 
tion on long continuous waves, such 
installation shall be so constructed 
as to be capable of using the wave- 
length of 2,400 meters. 

The range of wave-lengths for 
which the receiving apparatus may 
be constructed is not limited, but the 
apparatus must be capable of receiv- 
ing on 600 meters and 900 meters, 
and on 2,400 meters when a trans- 
mitter working on this lattet wave- 
length is installed; it must also be 
made to embrace any other wave- 
length on which a transmitter m- 
stalled has been authorized to work. 
The power shall not exceed 109 watts. 
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Electromagnetic [Theory of the Receiver 


A Paper Presented Before the American Institute of Electrical Engineers—Concluded 


URING to Fig. 27, 

the motional pow- 

er diagram, the circular locus 
there . represented may be con- 
sidered’ as the motional impedance 
circle ‘of Fig. 10, changed in 
scalé, however, for convenience, in 
order to permit powers to be read 
off it. If, however, a fractional scale 
of power is accepted, the motional 
impedance circle may be interpreted 
directly as a motional power diagram. 
In Fig. 27, Oa is the vector corre- 
sponding in phase to the motional 
impedance vector at the frequency 
considered, in this case 1028~. There 
are three pairs of coordinate axes; 
namely (1) OR, at standard phase, 
for the electric circuit power, and 
O X its perpendicular, (2) OH, in- 
clined at — 8° ‘from OX, and its 
perpendicular OK, for components 
of hysteretic loss in the magnetic 
circuit, and (3) OM, at a slope of 
—2 B° with OR. and its perpen- 
dicular ON, for mechanical power 
of vibration in the diaphragm. 

At any vector motional power O a, 
we have the following vector rela- 
tion 

Pm” =P .’ — P,’ .2 sin B 
abwatts Z (61) 
Or, in language, the vector mecnan- 
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Fig. 27—-Motional Power Diagram 


ical power P,,,”’, as read to coordin- 
ates O M. ON, is equal to the elec- 
trically delivered vector power P,’, 
read to coordinates O R, O X, less the 
hysteretic power P,’, read to coordin- 
ates OH, OK, multiplied by ithe 
coefficient 2 sin 8, which in this case 
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is 0.855: Moreover, this equation is 
true not only for these qualities as 
vectors; but also for their respective 
action components, 
Pas” = P an omnie Paa® 2 sin B 
active abwatts (62) 
and likewise for the reactive com- 
ponets 
Pose” =P or’ — Pi,’ .2sinB 
reactive abwatts (63) 
These propositions, which apply here 
to the energetics of a telephone re- 
ceiver, for the particular case of B as 
the angle separating the systems of 
coordinates, are true in a general 
geometric sense for any plane vector, 
measured to, three such sets of co- 
ordinates, without restriction of the 
value of 8B, and also without restric- 
tion as to the locus of the radius 
vector. This proposition is discussed 
in the Appendix. 

In Fig. 27, we assume a knowledge 
of Z’, absohms / , as well as / r.m.s. 
absamperes the testing current 
strength, at standard phase. The 
power expended in this impedance 
will be /*Z,’ abwatts at the same slope 
as that of Z,’. In the case considered, 
[= 2.04 X 10~* r.m.s. absamperes, 
and Z,’=140 < 10, < 50° .6 ab 
sohms. The vector power is therefore 
(2.04)? & 1.4 X 10° = 5827 < 50. °6 
abwatts. This vector O o is laid off 
in Fig. 27, to scale, as the diameter 
of the motional power circle Oroa. 
At any assigned impressed angular 
velocity », the angle of the corre- 
sponding radius vector with respect 
to the diameter O o is 


mo—s”’/w 
a==tan™ anes ) 
ry” 


degrees lag (64) 
In the case considered, with f= 
1028 ~, and »— 6460, mw=— 5827, 
s” /a= 5681, 268; so that 

a = tan 0.545 == 28. °6. 
The vector position O a, correspond- 
ing to 1028 ~ can thus be laid down 
in the circle. Its length is 5108 ab- 
watts. With respect to the RX co- 
ordinates it is 5108 < 79.°2. It is 
5108 < 28. °6 to MN, and 5108 < 
143.°9 to HK. Here the electrical 
vector is 5108 < %9.°2 abwatts, the 
mechanical vector 5108 < 28. °6, and 
the hysteretic vector P,P,’ .2 sin 
36 


B = 5108 < 143. °9 X 
2 sin 25 .°3 1369 < 
143 . °9. 

The proposition of (61) states the 
mechanical power of 5108 < 28. °6, 
is equal to the electrical power of 
5108 < 79 . °2, minus the hysteretic 
power 4369 < 143. °9. Moreover, 
the active mechanical power of vi- 
bration, 1? r” is the O component 
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FREQUENCY CYCLES PER SECOND 

Fig. 28—Magnetic Circuit Motional Power Dis- 
tribution at Different Frequencies. Pm” Gross 
Mechanical Active Output Pe’ Active Electric Power 
Increases Pn Change of Hvysterctic Power. Pr Ac- 
tive Mechanical Power Expended Against ft’ in 
Displacement. Pr’ Net Active Mechanical Output 
Free. Pm"”=Pe’'—Pa=Pr'+Pom. 
of Oa, or 4484 abwatts. This is made 
up of the active electric power com- 
ponent /* R’, as measured on the OR 
axis, of 957 abwatts, minus the active 
hysteretic component along the H axis 
or — (— 3537) 1. 3537 abwatts. 
The mechanical power is therefore 
mainly supplied by saving in hystere- 
sis loss, and only partly supplied by 
assistance from the electric circuit. 
Similarly, the reactive mechanical 
power j 2? (mo—s”/w) is the ON 
component of O a, and measures — j 
2445 abwatts. This is equal to the 
reactive electric component 7 /* X’ 
along O X or —j 5018 less the hy- 
steretic component measured to its 


own scale along O K ( j 
2591) = 7 2591 abwatts. 


Proceeding in the above manner, 
the power put into mechanica! vibra- 
tion of the diaphragm can be read off 
the power circle at any assigned fre- 
quency, and its component sources. 
electrical and hysteretic, determined 
either graphically, or by computation. 
It will be evident that for frequencies 
below that of the vector Ob, B° be- 
hind O R, the hysteretic active power 
is positive. This means that the hy- 
steretic loss is increased at these fre- 
quencies, so that the electric circuit 
has to supply not onlv all the mechan 
ical vibration power, but also the extra 
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hysteresis and eddy loss due to in- 
creased magnetic flux. At the fre- 
quency of OD, there is no additional 
hysteretic because the flux in the 
magnetic circuit has the same size, 
with the diaphragm either damped or 
free. At this particular frequency, all 
the active mechanical power is sup- 
plied directly from the electric circuit. 
At frequencies above that of O b, the 
active mechanical power is partly sup- 
plied by hysteresis saving. At the vic- 
tor point c, where the circle cuts the 
reactance axis, there will be no ex- 
tra power supplied by the circuit to 
maintain the mechanical output of the 
diaphragm; but all of this power will 
be paid for by saving in hysteresis 
loss, when the diaphragm is released. 
The total active mechanical power 
developed in the diaphragm will be 


loss, 


Pe" == 8 (f-fim 
abwatts (65) 
and the active power put into vi- 
bration 
Pome 29 
abwatts (66) 
Similarly, the active power put into 


motional hysteresis loss, by reason of 
the vibration of the diaphragm in the 
magnetic field will be. 
Pe os? 7 

abwatts (67) 
The mechanical efficiency of the dia- 
phragm, as a motor. at resonance, is 
therefore 


’ 
7, 
“ee r-+-r’ 
numeric (68) 
In the case considered, 7, 0.74. 
Strictly speaking, according to our 
theory, r’ is a function of , see (29), 
but unless the resonance is very 


blunt, the changes in r’ and in n, with 
change in frequency, are not likely to 
be important. 

Fig. 28 shows the distribution of 
the various active powers, in the in- 
strument considered, over a range of 


frequency from 900~to 1200~. 
Here P,, = 2? r is the active mechan- 
ical power output in sound and in 


overcoming internal mechanical bend 
ing friction of the diaphragm. P,’ 

x*r’ is active mechanical power ex- 
pended in the magnetic circuit in hy- 
steresis and in eddies, by reason of 
the vibration of the diaphragm in the 
permanent magnetic field. P»” 

Sg” = ge? (¢ +r’) Pat,’ is 
the total active mechanical output of 
the diaphragm. P,’ is the extra active 
electric power taken from the electric 
circuit and put into mechanical vibra- 
tion when the diaphragm is freed. 
The saving of active damped power 
put into the magnetic circuit when 
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the diaphragm is freed is —P». Con- constants of the particular instru- 


sequently ment considered, partly taken from 
P,,” =: P,’ — Pr, the Kennelly-Affel paper of 1915, al- 
The following tabular statement ready referred to, and partly as de- 


gives the computed analysis of the veloped in this analysis: 


TABLE OF NUMERICAL DATA CONCERNING ANALYZED RECEIVER 


MECHANICAL 


Azea- of each pole, cam X CHR. ..s_ ee -1.14 X 0.199 
Distance Separating poles, cm.... S Peanctaren ane | 0.686 
External diam. of diaphragm, cm...... ~ Reich ene: | seat 
Diameter of clamping circle, cm............ ons. dsitncinpntiapllieaaaaae 5.0 
Thickness of diaphragm over japan cm ..0.031 
Weight of diaphragm, gm....................... we 4.397 
Number of turns including both spools. .... 1300 


ELECTRICAL 

...... 86.7 X 10° 
..3.65 &K 10° 
..2.04 X 10~ 


D-c. Res. at 20 deg. cent. absolim Rey.......-..0c.nc. cccececaseacensesveesoses 
Inductance at Resonant Frequency L» abhenries.... 


Current through receiver / r. m. s. absamp..... 





Resonant Frequency apparent, fo cycles per S€C........-...---..--csee-0= 1015 
Resonant angular vel: Wo radians PEF SEC..............2.---.-ccseccceocscesseeees 6378 
Motional impedance circle diameter Zo’ absohm.........................- 140 X 10° 
Slope of Permeance at resonant frequency B. degrees............. . —25° .3 


seinapiaheiali iv 3o X lum 


Max. amplitude of vibration at resonance +m cm.... 
Effective cyclic amplitude vibration at resonance 2» cm................ 7.32 X 10“ 
Max. cyclic velocity at resonance +» r. m. s. cm. per sec or kines.4.666 


227 
Quadrantal angular velocities #,, #, radians/sec................... icin ber 539 
Total decrement A hyps. per sec..... xoteane .-- 149 
Force factor A dynes absampere_ or abvolts/kine sein «voit 1 X OFC Gea 
Total mechanical resistance r” dabei eee .. 268 
Equivalent mass in grams......... ech We --0.902 
Total stiffness coefficient s” dynes/cm. id aledde a ee 

RECOMPUTED ELECTROMAGNETIC DATA 

Ratio of numbers of turns p absampere/cm eae .. 0,168 
Mechanical resistance of magnetic reaction r’ dynes/kine... .. 68.8 
Pure mechanical resistance r dynes/kine.............. Re Sag Re Se to 199 


Stiffness coefficient of magnetic reaction s’ dynes/cm ..0.928 X 10° 
Pure mechanical stiffness coefficient s dynes/cm..................... 37.63 X 10° 
Equivalent number of turns per cm. displacement N’ gilberts/cm.218 

Normal mean polar flux density By gausses.... inves A 
Normal total polar flux ®., maxwells/pole 311.0 
Equivalent permanent magnetic reluctance Ro oersteds.... ---0.582 
Equivalent permanent magnetic permeance P, (oersteds)~ .1 718 
Equivalent permanent m.m.f. gilberts...............2........-..-cccccsscsseseesseeneees 181 

M. M. F. of testing current (2.04 X 10“) r. m. s. gilberts Fi .3,334 Z 0° 
.§.73 £ 26.” 


£%s 
Z 36.1 


Flux in magnetic circuit due to current $i r. m. s. maxwells...... $.°% 
Mechanical force due to current J fi r. m. s. dynes, v. m., f........ 1,249 Z 25.°3 
Magnetic power input at 1,028~with current J, Pi abwatts.. 9,816 Z 64.°7 


4,196 4 
305.2 Z 28.°6 
..4.091 Z 53.°9 
6.332 KX 10“ Z 143.°9 


j8875 
1,028, 2’ dynes/kine 
.T.m. s. cm/sec. 

1,028. #.r.m.s. cm 


Total mechanical impedance at f 
Mechanical velocity at f 1,028. 
Cyclic mechanical displacement at ; 


M. M. F. due to displacement, at f = 1,028 and for current J, Fr 

r.m.s. gilberts * e cn Sib NE haddensiie 1.735 X 143.°9 
Resultant m.m. f., at f= 1,028. F r.m.s. gilberts. ene, FT 
Flue due to displacement, at f 1,028 2 r. m. s. maxwells..... .2.980 2169.°2 
Resultant flux at f = 1,028. % r.m.s. maxwells..................... mete + Se 


f =1,028. Pi” abwatts........ 6,438 Z36.°8 
156 + 738s * 
9 Z 64. 


5 + fever 


Magnetic input diaphragm free, at 


Free magnetic 
cuit, at 7 


power, 


or total power absorbed in magnetic cir- = 4.19 
1,028 — 1,79 


abwatts Z Pr” : as = 


at 1,028 ~abwatts Z = 3,349 Z 0.°7 
= 3,349 + 740 
abwatts Z 5,108 Z 28.°.6 


Mechanical output power of diaphragm, Pm 
Total mechanical power of diaphragm at 1,028 ~ Pm” 
4,484 — 72445. 
Motional electric 
957 75018. 
Hysteretic power at 
- 72591 
Mechanical efficiency of diaphragm at apparent resonance, % numeric 0.74. 
Net efficiency of receiver, freed, and at apparent resonance numeric, = 0.4. 
Maximum motional impedance per unit of continuous-current resistance 
meric 2.04 Z 50.°6. 
Force factor per root of contin 
dynes V absohms 
A/VR—— —- Z 23.36. £ 25.°3 
abvolts 


power of diaphragm at 1,028~ P.’ abwatts Z 5,108 2 79.°3 = 


1,028 ~ Pn. abwatts 5,108 0.855 = 4,369 Z 143.°9 = 


— 3,537 


Zo/R, nu 


uous-current res 
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Effect of a Changing the Number 
of Turns in Receiver of given Wind- 
ing Space—If the windings of a 
given receiver are allowed to occupy 
a definite constant volume, and also 
if the ratio of bare to cover wire di- 
ameter is kept constant over the 
range of wire diameters selected for 
the winding, so that the same volume 
and weight of copper will exist no 
matter what the size of wire; then 
it is evident that if we reduce the wire 
diameter one-half, the number of 
turns N will be quadrupled and the 
d-c. resistance R,, at constant tem- 
perature, increased sixteen fold. The 
effect of this will be to increase N, A, 
F;, and qi, 4 times, leaving F,, B,, P, 
and 8, unchanged. The quantities L, 
Z, Z,', Pe, and Pmo, will be all in- 
creased 16 times (neglecting varia- 
tions in r’) or in direct proportion to 
the resistance. Consequently the ratio 
of active mechanical power output 
x’ r/I?R,, where it the d-c. resistance 
of the instrumnt, will remain substan- 
tially unchanged for all values of R, 
within the range for which the copper 
in the winding space remains con- 
stant. On this theory, changing the 
winding of a receiver, other things 
remaining the same, increases the 
mechanical output at resonance in 
proportion to the resistance, for a 
fixed exciting current strength, but 
for a given amount of /* R, power 
loss in the winding, this mechanical 
power output remains substantially 
constant. 








Fig. 2 


Since Z,’ the maximum or diame- 
tral value of the vector motional im- 
pedance increases, according to this 
theory, directly with the d-c. resis- 
tance of the winding, different re- 
ceivers should have their diametral 
impedances Z,’ reduced to a common 
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basis of comparison by taking the 
ratio Z,’/R,. The sensitiveness of a 
receiver is proportionate to this ratio, 
The ratio is independent of the 
strength J of the testing current. An 
instrument of large diametral im- 
pedance per unit of d-c. resistance 
is therefore an instrument of inher- 
ently large electromagnetic sensitiv- 
ity, no matter what the resistance of 
the winding may be. This ratio calls 
for no other measurements than that 
of the motional impedance circle or 
the essential sector thereof, and the 
d-c. resistance at normal temperature. 

Similarly, the force factor A should 
be divided by \R,, in order to bring 
it to a common basis of comparison 
among various receivers. 

It should be observed that the di- 
ametral or maximum size of the mo- 
tional impedance Z,’ is not produced 
at the frequency of strict mechanical 
resonance of the diaphragm. True 
mechanical resonance is produced 
when the angular velocity is such that 
the mass reactance m w» is numeri- 
cally equal to the elastic reactance 
s/w. In the motional-impedance circle, 
however, the apparent resonance and 





diametral impedance are produced 
s” Pane s’ 

when m™ o= = . The 
@ @ 


fictitious component s’, due to the 
displacement flux, thus slightly lowers 
the apparent resonance, or causes the 
maximum velocity, displacement, and 
impedance to occur at a frequency a 
little lower than that of true me- 


chanical resonance. In the case 
considered mechanical resonance 
would be produced at o,—= \V/s/m= 


V 37.63 & 10°/0.902=— 6459 ra- 
dians per sec.; corresponding to 
1028 ~; whereas the apparent reso- 
nance would be produced at o”,= 
Vs"? /m = V36.7 K 10°/0.902 = 
6379, corresponding to 1015 ~. This 
displacement of resonance must occur 
in the motional impedance circle, 
whatever method of including the ef- 
fects of the displacement flux *, is 
adopted. Apparent resonance occurs 
at the frequency of mechanical 
resonance as modified by magnetic 
reaction, which acts in_ such a 
manner as to reduce the stiffness 
coefficient of the diaphragm. The 
angle of displacement 4} o in the mo- 
tional impedance circle, Fig. 10, be- 
tween the vector of true mechanical 
resonance and apparent resonance, is 
equal to the angle a between ¢ and 
¢; at the angular velocity »,’ of true 
mechanical resonance; because at ,’ 
the velocity + is in phase with the 
resultant flux ¢. 
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A bibliography of the subject, with- 
out pretensions as to completeness, is 
appended, in so far as relates to the 
motional impedance aspect of tele- 
phone-receiver theory. 

It may be noted that the maximum 
mechanical output #,?7” at apparent 
resonance is entirely active power, 
and is numerically equal to /*!Z,’ ab- 





watts or the square of the testing cur- 
rent multiplied by the size of the di- 
ametral impedance. This constitutes 
a simple method of determining the 
maximum merchanical output of the 
diaphragm, including frictions and 
hysteretic loss due to vibration. The 
gross efficiency of the receiver at ap- 
parent resonance is therefor 
I?|Z,"|, [Z’| 
I, R” 7 Rg 

In this case, this efficiency reaches 

140 
257.3 
tiplied by the »,=0.74 to give the 
net efficiency of the receiver at ap- 
parent resonance of 0.40. This is the 
ratio of active mechanical output of 
the diaphragm, including internal 
frictions and acoustic delivery, to the 
active electric power consumed at 
terminals, with the diaphragm free. 
With the receiver pressed against 
the ear, the condition is intermediate 
between damped and free. 

SUMMARY OF RESULTS 

1. The theory presented in the 
earlier papers mentioned in the bibli- 
ography were lacking in not taking 
into account the m. m. f. and flux, of 
diaphragm vibratory displacement in 
the magnetic field. 

2. The present theory purports to 
inglude the above mentioned elements, 





= 0.544. This must be mul- 
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under the form of an apparent in- 
crement rv’ in mechanical resistance, 
and an apparent diminution s’ in the 
stiffness coefficient, the latter being 
independent of the frequency, but the 
former varying inversely as the fre- 
quency. 

3. The effect of r’ is to introduce 
a slight distortion of the motional 
impedance and power diagrams from 
the strictly circular locus, assuming 
the force-factor A and other con- 
stants to remain substantially the 
same at all frequencies; but the dis- 
tortion is not serious from a prac- 
tical standpoint. 

4. The m. m. f. of vibratory dis- 
placement may be expressed in terms 
of a coefficient N’, a fictitious num- 
ber of turns. The ratio p of N’/N 
is a constant of the instrument. 

5. The depression of the motion- 
al-impedance circle diameter is B° 
where 8° is the lag angle of the 
damped magnetic flux behind the ex- 
citing current. 

6. The power analysis depends 
directly upon the m. m. f. and flux 
diagram, without any necessary ref- 
erence to the e. m. m. fs. produced. 
The power in the magnetic circuit is 
then found to be similar to the power 
in a simple alternating-current circuit, 
containing an alternator, a synchro- 
nous motor, and a simple connecting 
impedance. 


7. The observed motional impe- 
dance circle may be converted into a 
corresponding .motional power circle, 
by a suitable alteration in scale of 
linear dimensions. sy introducing 
three sets of coordinate axes, mutual 
ly displaced by 8°, the power output 
P”», can be read off in terms of the 
electric power input P’,, and the hy- 
steretic power input P,. The same 
relation holds for active and for re- 
active components. 

8. At the slope — B° in the power 
circle, the mechanical power is all 
electric. At the slope — 90°, it is 
all hysteretic. 

9. The active power mechanically 
expended in the magnetic circuit by 
the diaphragm as a motor, against 
hysteresis and eddy currents 2? r’, can 
be separated from that expended 
against friction and air resistance 
x?r. The mechanical efficiency is 

r 





—, which varies somewhat with 
r+r 
the frequency. It tends to increase 
slightly with frequency, according to 
this theory. 

10. The behavior of a particular 
instrument analysed some years ago 
in a preceding paper is investigated 
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in detail, at a particular frequency, 
in accordance with the theory. 





11. The gross efficiency of a re- 

: 12% 
ceiver at apparent resonance 1s 

Rr”. 


or the ration of the motional impe- 
dance diameter to the apparent resis- 
tance of the ingtrument at this fre- 
quency with the diaphragm free. 
APPENDIX 
Proposition that the Plane Vector 
lp! Na=l|p|2 \B+e 

—2sing|p|\ 90° +e° +8 

In Fig. 29, O A is a planevector, 
or beometrical complex quantity of 
any convenient size p, taken at stand- 
ard phase, or zero slope. It may be 
denoted by px .O B is a similar 
plane vector of the same size, dis- 
tinguished by the symbol fs. Its 
slope is — 2 B°. Oc is a vector de- 
noted by p, of size p and drawn per- 
pendicular to O d, the bisector of the 
angle A O B. Then, because B A 
expressed vectorially is |p! 2 sin 
B / 90° —B8 and is equal to the vec- 
tor O c. we have the vector relation 
po==pa—2sinB.p- length units 
Z (69). 

If now, as in Fig. 30, we rotate the 
whole vector system in the plane of 
reference through the angle — a® 
with respect to O E, a fixed line of 
reference, the effect will be the same 
as though the vector systm remained 
fixed in the plane; but the line of 
reference, O E was rotated through 
the angle of + a. This rotation of 
a reference line cannot, however, af- 
fect the vector relation expressed in 
(69) when those vectors are taken to 
the new reference line. 

But the three vectors of (69) may 

be regarded as one and the same vec- 
tor p, Fig. 31, expressed each with 
respect to three initial lines O” m, 
O” e, and O” h. and then denoted by 
fm, Pe and ps respectively. Thus in 
Fig. 32. 
| pm | Na =|! X28 Fa—| pr} 
2 sin 8B \ 90° + a + B length units 
Z (70). 
Since this relation holds for the vec- 
tors themselves, it must also hold for 
their real components, and for their 
imaginary components respectively. 

The power circle of Fig. 27. cor- 
responds to Fig. 31: while the inter- 
pretation of (62) and (63) are refer- 
able to the construction of Fig. 32. 

Referring to Fig. 24, in the anal- 
ogy of a simple a-c. circuit in which 
a generator of F; r. m. s. abvolts 
terminal e. m. f. supplies an external 
circuit of fixed admittance P mbhos 
Z, with a current of d r. m. s. ab- 
samperes. To the condition of dia- 
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phragm damped, corresponds the 
analogous condition of zero c. e. m._f. 
in the synchronous motor. To 
condition of diaphragm free, corre- 
sponds the analogous ‘condition iof 
e. m. f. F, r. m. s. abvolts in the syn- 
chronous motor armature, which 
would produce the current of ¢e 
r. m. s. absamperes if operating in- 
dependently in the circuit, at as- 
sumed constant frequency. 

The vector change in electric 
power P’, given by the alternator to 
the circuit when the diaphragm is 
suddenly freed, will be the power 
exerted by the e. m. f. Fy on the cur- 
rent @z. The vector mechanical 
power P,,”. given to the motor by 
the current ¢; will be the power of 
¢ on Fz. m | 

Converting these electric powers 
into their analogous magnetic powers, 
and remembering that in the mag- 
netic circuit a vector a-c. m m. f. 
|F! Z y° r.m. s. gilberts, producing 
a vector alternating flux |¢@| Z 0° 
r. m. s. maxwells, develops a vector 
power in the magnetic circuit of 
| (f/2) F ¢|Z 90°—y° abwatts, of 
which the real part is average active 
power, and the imaginary part is 
maximum cyclic reactive power, we 
have 
P’. = |(f/2) Fi de| Z 90° + a+ 
2B = |\(f/2) Fi des| Ka +2 p= 
\(f/2) Fe di] Ka +28 

abwatts Z (71) 
where 90° + a is the angle between 
¢: and F;. This vector power has a 
circular locus, because |(f/2) Fe] \ 
has a circular locus. 

Also 
Pm” = |(f/2) Fe | Z 90° — (90° 
+ a) = |(f/2) Fe oi] Na 

abwatts Z (72) 
This vector mechanical power must 
also have a circular locus under vary- 
ing frequency. 

Consequently, ee 
P.’ — Pa” = \(f/2) Fe &|\Ne + 
2B — |\(f/2) F, dl Na 

abwatts Z (73) 
and this by (70) is 
Py, = |(f/2) F: ¢di| .2 sin BN 90° 
+a+RB abwatts Z (74) 
a vector hysteretic power having also 
a circular locus. 

LIST OF SYMBOLS EMPLOYED 

For simplicity of numerical treat- 
ment and universality of application, 
the units employed are those of the 
C. G. S. magnetic system. 

A force factor (dynes 
per absampere 
Z* or abvolts 
per kine Z) 

a angle of mechanical 
effective impe- 
dance; 1. ¢., me- 
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chanical impe- 
, dance including 
magnetic displace- 
ment reaction 
(degrees) 

B, magnetic flux den- 
sity in the air- 
gaps due to per- 
manent magnet 
(gauses ) 

Bir. m. s. magnetic 
flux density due 
to current (r. m. 
S. gausses / ) 

B instantaneous alter- 
nating flux 
(gausses) 


8B mean angle of lag 
between magnetic 
flux and m. m. f. 
(degrees ) 

C capacitance of a 
condenser (farads 
or abfarads) 

rv” 

A= total apparent 
2m damping constant 
of a diaphragm 
(hyp. radians per 
sec. ) 

Er. m.s. e. m. f. in 
a simple alternat- 
ing-current circuit 
(volts or abvolts 
Z) 

Ii==IZ’ motional e. m. f. 
(r. m. s. abvolts 
Z) 
n==r/r’” mechanical efficiency 
of diaphragm, 
corresponding to 
armature efficien- 
cy in a synchron- 
ous motor (nu- 
meric ) 

nm, mechanical efficiency 
of diaphragm, 
or friction and 
acoustic mechan- 
ical resistance to 
total mechanical 
resistance, at ap- 
parent resonance 
(numeric) 

F; m. m. {. due to con- 
stant exciting al- 
ternating current 
(r. m. s. gilberts 
£7 

F, m. m. f. due to vi- 
bratory  displace- 
ment of dia- 
phragm in per 
manent magnetic 
field (r. m. s. gil- 
berts Z ) 
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F resultant vector m. 
m. f. in magnetic 
circuit (r. m. s. 
gilberts Z ) 

F, m. m. f. due to per- 
manent magnet 
( gilberts ) 


I ig. 


f impressed frequency 
(cycles per sec.) 
f, impressed frequen 
cies of apparent 
resonance (cycles 
per second ) 
fe reactive mechanical 
force of clamping 
(dynes Z ) 
vibromotive force 
on diaphragm due 
to alternating cur 
rent 7 alone (r. 
m. s. dynes Z ) 


i, 


fr vibromotive force 
due to vibratory 
diaphragm dis- 
placement in per- 
manent magnetic 
field (r. m.. s. 
dynes Z ) 
strength of constant 
small alternating 
testing current (r 
m. s. absamperes ) 
j= V—1 
L Self inductance of 
an electric circuit 
(abhenries or 
henries ) 


~— 


~~ 


. Self inductance of 
a receiver wind- 
ing with dia- 
phragm damped 
(abhenries / ) 


~ 
> 


t Equivalent mass of 
a diaphragm 
(grams ) 

N Number of turns in 

the winding of a 

bipolar _ receiver, 

including both 
coils (numeric) 


N’ Equivalent number 


of turns for ex 
pressing a dis- 
placement m. m. 
f. in  cm-turns 
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(absamperes per 
cm. or gilberts 
per cm.) 

P.. P.’, P.’’, Electric power sup- 
plied to receiver 
with diaphragm 
damped, vector 
change in sup- 
plied electric pow- 
er due to motion 
with diaphragm 
free, and _ total 
supplied electric 
power with dia- 
phragm free. (ab- 
watts or ergs per 
sec. Z ) 

P, Increase in mag- 
netic circuit pow- 
er loss due to mo- 
tion of diaphragm 
(abwatts / ) 

Apparent increase 

in magnetic cir- 
cuit power loss 
due to motion of 
diaphragm, as 
measured in the 
motional power 
circle diagram 
along the hyster- 
etic axis before 
applying change 
in power scale 
/ 


P , 


> 


abwatts 
P,, P;’” Damped magnetic 
power input (ab- 
watts Z), and 
input power from 
electric to mag- 
netic circuit with 
diaphragm free 
(abwatts Z ) 

Pm, Pm’ Mechanical output 
power of dia- 
phragm against 
pure mechanical 
res. r (abwatts 
Z) and total me- 
chanical output 
power of dia- 
phragm against 
total resistance of 
r’=r-+yr’ (ab 
watts 7 ) 

Active or dissipa- 
tory components 
o f mechanical, 
electric, and hys 
teretic power 
(abwatts 

ry Reactive or non- 

dissipatory com- 
ponents of me- 
chanical, electric 
and hysteretic 
power (7 abwatts) 


Para, Pea, Pre 


a eon Fr 
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P,’ = Motional power or 
x? (7° + 75s’/w) power expended 
against reactive 
force of dia- 
phragm displace- 
ment  (abwatts 


Zig 
Free magnetic pow- 
er or vector power 
of resultant m. m. 
f. F on resultant 
magnetic flux @, 
or total absorbed 
in magnetic cir- 
cuit (abwatts Z ) 
p=WN’/N Ratio of equivalent 
displace 
ment turns to ex- 
citing (absamper- 
es per cm.) 

P Permeance of mag- 
netic circuit (oer- 
steds” or max- 

gilbert 


| oP 


wells 
Z) 

¢; Magnetic flux due 
to constant excit- 
ing current max- 
wells / ) 

o, Magnetic flux due 
to displacement + 
in magnetic field 
(maxwells 7 ) 

Resultant magnetic 
flux (maxwells 
/) 

R, Continuous-current 
resistance of re- 
ceiver winding 
(absohms ) 

R Apnarent resistance 


per 


of receiver to al 
ternating current 
with dianhragm 


damped (abs- 
ohms ) 
R, Increment of appar 


ent resistance due 
to hysteresis and 
eddy currents, 
with diaphragm 
damped (abs 
ohms ) 

Rk’ Resistance compo 
nent of motional 
impedance Z’ 
(absohms ) 

R’” Total apparent re 
sistance of re 
ceiver with dia 
phragm free (abs 
ohms ) 

R”. Total apparent re 
sistance of re 
ceiver at apparent 
rescnance (abs 
ohms ) 

r Mechanical resist 
ance of di: 
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jh 
f 
/ 
/ 
je 
/ 
4 
/ 
/ 
/ 
~ 


i 


, 


Hysteretic 


phragm incltiding 
internal frictions 
and acoustic or 
air resistance 
(dynes per kine) 
resist- 





r 


’? 


Zz.’ 


© 


—rtr’ 


Fig 


ance of 
circuit 
of 


magnetic 
to motion 
diaphragm, 
or apparent in- 
crease in friction 
of diaphragm 
due to displace- 
ment flux 

in magnetic 
cuit. (dynes 


kine. ) 


losses 
cir- 
per 


Total mechanical re- 


sistance to motion 
of diaphragm 
(dynes per kine) 


Motional impedance 


at apparent reson- 


ance, and at di 
ametral or maxi- 
mum size. (ab- 
sohms ) 

¢ Mechanical imped- 
ance of a  dia- 


, 


~ 


, 
) ’ 


r 


‘ffective 


[mpressed 


phragm with re 


active magnetic 
force neglected 
(dynes per kine 
ee 


mechanic- 
al impedance of 
diaphragm inelud- 
ing re*ctive mag- 


magnetic force 
(dvnes per kine 
/ ) 

22 f Impressed angular 


velocity (radians 
per sec. ) 

angular 
true 


reson- 


velocitv at 
mechanical 
ance (radians- 
sec ) 
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w, Impressed angular 
velocity at appar- 
ent mechanical 
resonance (radi- 
ans per sec.) 

w,, o, Lesser and greate. 
quadrantal angu 
lar velocities 
(radians per sec.) 

r.m.s. Contraction for 
root-mean-square. 

‘Z| Size or mere nu- 
merical value of 
a vector quantity 
z=. 

after a unit signifies that the 


plane-vector or complex quanity 
from a scalor or simple nu- 


*The sign 
quanity is a 
as distinguished 
merical quanity. 
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Telegraph and Telephone 


in New Zealand 

* During the fiscal year ended March 
31, 1918, there was expended on tele- 
graph and telephone extension in 
New Zealand $570,670, as compared 
with $989,413 for the previous fiscal 
year. During the fiscal year 1918 
there were 683 miles of. wire strung 
and 121 miles of poles set; and great- 
er extensions are contemplated by 
this department for 1919. 

There were 12,330 miles of wire 
added to the telephone exchange 
plants in the dominion during the 
fiscal year, and 13 new exchanges 
opened during the year, with addi- 
tional accommodation added in 28 


others; additional exchange connec- 
tions for the vear amounted to 4,940. 
During the year 26 new coin-in-the- 
slot telephones were installed, mak- 
ing a total of 263 telephone slot 
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TALKING BY RADIO 


Demonstration of Marconi Wireless Telephony 
Music Were Transmitted to Passengers in a Motor 
Colchester, Town Clerk of Colchester, Captain Riall 
Listening to Conversation by Radio Telephony. 
work of Wood. 


makhines for the dominion at the 
close of the year with extensive plans 
for extension of the automatic tele- 
phone installation in this dominion 
for 1919. Two cents put in the slot 
machines in the public booths located 
at convenient parts of the city either 
on or adjoining the sidewalk will put 
the lines in service for five minutes. 


Vail Refutes Watered 
Stock Claim 


Stockholders of the American Tele- 
phone and Telegraph Company have 
received a _ letter from President 
Theodore N. Vail of the corporation 
in which he replies to a circular re- 
cently issued by C. H. Venner & Co., 
of New York. 

In the circular Venner & Co. 
charge, among other things, that the 
telephone company “has issued nearly 
$400,000,000 of capital stock in ex- 
cess of the limit ($50,000,000) stip- 
ulated in the charter, and that the 
company now has no lawful right to 
contract to issue stock in exchange 
for its bonds.” 

In answering the charge Mr. Vail 
says: 

“Mr. Venner’s claim that stock of 
this company has been issued in ex- 
cess of the charter limit is without 
any justification whatever. The au- 
thorized capital stock of this com- 
pany has been increased from time 
to time by proceedings strictly in ac- 








A MOTOR BUS 


TO 
at Chelmsford, England, by } 
Omnibus While Traveling to Colchester. Mayor of 
Sankey and the Conductorette of the Motor Bus 
In Side of Bus is the ‘‘Aerial,”’ a Small Frame- 


Which Speeches and 


cordance with law to $500,000,000. 
The clause or the amended certificate 
of incorporation, set out in Mr. Ven- 
ner’s letter on the first page of his 
circular, upon which he solely relies, 
was changed by the unanimous con- 
sent of every stockholder over 20 
years ago.” 


Telegraphy With Infra- 
Rays 

In addition to experiments with 
thermopiles, connected to a galvano- 
meter, for the detection of objects by 
the heat radiated from them, infra- 
red rays have been applied for sig- 
naling purposes during the war. In 
the Genie Civil an account is given 
of the arrangements devised by 
Messrs. J. H. Stevens and A. Lari- 
gairdie, which has enabled messages 
to be conveyed by heat rays for dis- 
tances up to 12 miles. The analyst 
uses a thermopile at the focus of a 
parabolic mirror as the receiver, and 
an electric are projector, covered by 
a special black glass screen coated 
with manganese peroxide the 
source. This screen diminishes the 
total radiation by 50 per cent, but 
completely blocks visible rays, thus 
rendering the signaling a secret pro- 
cess. The receiver is also recommend- 
ed for use at sea in detecting ap- 
proaching icebergs, and the authors 
have devised a special form of gal- 
vanometers unaffected by rolling. 


as 








European Telephone Practice 


Translations from the Foreign Press and Communications from European Engineers 


HE use of aluminum has be- 

come very extensive since the 

price of that metal has de- 
creased to a figure where it need not 
be classed as almost belonging to the 
precious metals. The article pre- 
sented here grew out of the intensive 
and forced studies made, when the 
war cut off the supply of copper to 
the Central Empires and forced them 
to take recourse to substitute metals. 
Even before the war, engineers all 
over the world had thought of using 
aluminum for electrical conductors, 
but bad experiences in isolated cases 
had led to the abandonment of this 
idea. 

The reasons were not far to seek. 
Aluminum in those early stages had 
not reached the successful stage at 
which it stands at the present date, 
viewed from the mechanical and 
physical standpoint. In addition the 
engineers who strung the aluminum 
lines did not pay enough attention to 
the greater softness of this metal and 
did not allow enough for this cir- 
cumstance in their computations of 
span and general details. But the 
war brought aluminum to the front 
and experiences seem to have ad- 
vanced so far that there is very seri- 
ous talk of substituting aluminum for 
copper in low tension and even in 
some high tension lines to be built in 
the near future. Let us first con- 
trast the physical and mechanical 
characteristics of copper and alumi- 
num in the following table: 


Aluminum Copper 
jreaking strength (kg. 


per sq. mm.) ; 17to20 35to 40 
Specific Gravity in | BF 8.95 
Ratio of weight for 

same cross section 1.0 3.32 
Specific Resistance 0.029 0.0175 
Ratio of weight for 

same conductivity 1.0 2.0 
Cross section for same 

conductivity —...00.0..... 1.655 1.0 
Fusion temperature 650°C. 1100°C. 
Coefficient of expansion 

for heat .......... 0.000023 0.000017 


Modulus of elongation 1 1 


715,000 1,300,000 





The chemical purity of aluminum 
as used in commerce is near 98 or 99 
per cent. Determinations of alumi- 
num as used in electric conductors 
and electric cables showed 0.14 per 
cent silica, otherwise the metal was 
pure. Aluminum is covered, when 
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Aluminus Versus Copper Wires 


exposed to the air and changing 
weather conditions, with a thin layer 
of oxide, which protects the metal 
against further oxidation. The 
standards as demanded by the na- 
tional association of electrical engi- 
neers and the verdict rendered _by 
that body, state that aluminum is a 
metal whose physical characteristics 
have been as well studied and are 
known as well as are those of cop- 
per, and that these characteristics are 
variable only within very narrow 
limits. Aluminum, according to the 
decision of this body, may be con- 
sidered as a standard material for 
overhead open wires and for cables, 
even though past experience has not 
always been of the best, owing to the 
inexperience of the line constructors 
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with this material and thé lack of 
past experiences by others, that 
might have been used as a guide. If, 
however, proper allowance is made 
for the particular points of aluminum 
metal, it will give good results, espe- 
cially in localities where value is 
placed upon the great elasticity and 
tensile strength of the aluminum. 
Where aluminum wires are ex- 
posed to vapors such as are always 
present at blast furnaces, steel mills 
and large chemical plants, it is ad- 
visable to use no wire with a diam- 
eter less than 2.5 mm. (0.1 inch). 
But experience seems to prove that 
even these effects of chemicals have 
been exaggerated, as the layer of 
oxide forming on the aluminum pro- 
tects it very well against such influ- 
ences. The investigations of the ma- 
terial-testing station on an aluminum 
conductor used around a_ district 
which abounded in blast furnaces, 
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and similar experiences gathered by 
French electrical plants with alumi- 
num wires used along the seacoast, 
seem to bear out the thought that 
the influence of salt air and of chem- 
ical vapors is exaggerated. 


The electrical standards of the 
national electrical association allow 
for aluminum in the most unfavor- 
able case of load a tensile stress of 7 
kg. per sq. mm. This maximum load 
for a tensile stress of this limit, and 
for a limit of elastic elongation lying 
close to 85 per cent of the breaking 
strength, still allows a twofold factor 
of safety. A great advantage which 
aluminum has over copper is its 
greater modulus of elongation, which 
permits an increase of the maximum 
load permissible. In the interest of 
decreasing the cost of poles which 
carry the lines, a maximum load of 
8 kg. per sq. mm. should be allowed, 
provided the other peculiarities of the 
aluminum are taken in consideration 
when building the line. As a matter 
of fact, up to 1914 the maximum load 
allowed for aluminum lines was set 
at 9 kg. per sq. mm. 

The physical properties of alumi- 
num, the greater cross sections of 
wire and half the weight of equiva- 
lent aluminum lines, necessitate 
larger lateral deviations owing to the 
effect of wind pressure. It is there- 
fore imperative to use larger dis- 
tances for the spans than are com- 
monly used for copper. Experience 
has shown that the distances must 
be greater for aluminum by 1.5 per 
cent than for copper. With very 
long spans a lower percentage may 
be used, owing to the greater damp- 
ing effect of the long aluminum 
cables. Where poles are 300 m. (990 
ft.) apart, the distance between wires 
should be 3 m. (9.9 ft.). 

It is important to arrange the in- 
sulators in such a way that the lines 
lie at various heights. In the case 
of a. c. systems, for example, one 
side of the equilateral triangle in 
which the lines are arranged is ver- 
tical. Laying aluminum cables for 
electrical lines is much simpler than 
is commonly believed. Some pre- 
cautions must be observed, of course, 
to achieve good results. In order 
to avoid damage to the aluminum 
cables before laying, the drums car- 
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rying the cables should be covered 
with wooden slats. To unroll the 
cable, the drums should be placed on 
wooden horses to facilitate turning 
of_the drum. Above all, care must 
be taken that the cable does not drag 
along the ground. To guide the 
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Fig. 2. Aluminum Binding Clip. 


cable, sufficiently large wooden rolls 
with a deep groove should be 
clamped to the poles. As soon as the 
cable has been placed between two 
poles, it is fastened to one of the 
poles. For this purpose a_ cable 
clamp with bolts and nuts can be 
used, as shown in Fig. 1. This is 
similar to those used for copper 
cables. 

3etween bolts and cable a protec- 
tive aluminum sheet is laid, in such 
a way that the aluminum cable is 
protected against damage by the 
bolts. Then the cable is fastened to 
the second pole, using a spring dyna- 
mometer and a system of pulleys. 
Eccentric grins or toggles should 
never be used on aluminum cables, 
for they are likely to damage the 
cable, as they do even when used 
with copper cables. After the cable 
has been raised into position by the 
pulleys and the hoisting tackle, it is 
tightened, using the dynamometer for 
a guide, until the maximum tension 
of % kg. has been reached. It will 
be noted that, after the maximum 
load has been applied, the latter will 
gradually decrease to a slight extent. 
The cable stretches owing to the fact 
that the individual strands forming 
the cable will form a closer contact 
and tend to converge towards the 
centrai strands of the cable. Gradu- 
ally the tension is adjusted, as is de- 
manded by the standards for the local 
conditions of weather and tempera- 
ture. Then the cable is laid into the 
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groove of the insulators at the two 
poles between which the cable is 
spanned. 

Experience has shown that alumi- 
num cables are best fastened to in- 
sulators by means of special clamps 
and fasteners. When the first at- 
tempts were made with aluminum 
cables, these were fastened to the 
insulator heads just like copper 
cables, using binding wires of alumi- 
num. The usual line tools were also 
employed for this purpose. But very 
often these tools with their sharp 
edges injured the softer aluminum, 
even when skilled linemen handled 
the tools. The binding wires them- 
selves often gave way owing to their 
greater softness, and the next storm 
loosened them entirely and the cable 
fell upon the insulator support or 
the cross arm or came all the way 
down. This disadvantage is avoided 
by the binding clip, shown in Fig. 2, 
whose individual parts, like stirrups, 
plates and bolts, are made of rolled 
aluminum. 

Diameter and form of the binding 
clip ought to be adapted to the cross 
section of the cable and to the radius 
of the groove in the insulator head. 
To fasten the binding plates, whose 
edges are broken, bolts and nuts are 
used, which are tightened by means 
of wrenches. The binding clip gives 
to the aluminum line a factor of 
safety which is very desirable for 
good operation. This binding clip, 
besides allows a rapid and safé regu- 
lating of the tension of the cable 
span. which might become necessary 
after severe storms. In order that 
the laver of oxide which forms on 
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with a conical cover, as shown in 
Fig. 3. 

At points of contact it is advisable 
to reduce the chance of the forma- 
tion of an intermediate resistance 
through oxidation, by surrounding 
the connection at the point of con- 
tact with some weatherproof mate- 
rial. This material surrounds the 
connection like a sleeve, and is cast 
on the junction similar to their use 
on underground cables with cable- 
casting material. The sleeve is in 
two sections and these are held to- 
gether by means of aluminum wire, 
which is wound about the grooves 
found at the extreme ends of the 
sleeves. Figs. 4 and 5 show two 
other possibilities of connecting ad- 
joining ends of cables, the former 
showing the cone shaped junction in 
greater detail, while Fig. 5 shows a 
plate clamp made of two sections, 
which has the advantage that any 
tensile stress that might arise at this 
point is reduced to a minimum. 

Experiences with aluminum lines 
extend over 13 years. The first ex- 
periment was made in the fall of 
1903 with a 120 sq. mm. aluminum 
cable. After six years of operation 
a sample was taken from this cable 
for experimental purposes and was 
compared with the aluminum orig- 
inally used in the cable, samples of 
which had been retained at the test- 
ing station for standard of compari- 
son. The result of the investigation 
may be considered as completely 
satisfying. Even though two of the 
surface wires in the cable broke be- 
fore reaching the limit of tensile 
stress, nevertheless the rest of the 
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the aluminum may not hinder the 
loosening of the nuts, it is advisable 
to make the bolts just long enough, 
so that they do not extend past the 
bolt, when the latter has been drawn 
tight. The portion of the cable which 
lies between two insulators of the 
poles is connected there by means of 
a screw threaded connecting clamp 


aluminum conductor strands _ stood 
the tests for tensile stress, bending, 
elongation, etc., very well, and led 
to the decision to use aluminum for 
lines carrying as high as 12,500 and 
25,000 volts. This cable, which was 
laid in 1903, is doing duty at the pres- 
ent day and has given no cause for 
complaint. During the years 1909 to 
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1914 the city of Treves made use of 
about 120,000 kg. of aluminum cables 
for both high and low tension elec- 
trical construction. Cables of diam- 
eters from 16 sq. mm. to 82.5 sq. 
mm. were used, the former to con- 
nect rural districts which had for- 
merly been provided with 10 sq. mm. 
copper conductors. As stretches of 
district in this same vicinity were still 
kept on copper, it was possible to 
make comparisons between the _ be- 
havior of the two metals. It might 
be mentioned that during the winter 
of 191%, which was one of the most 
severe winters in years, the copper 
line developed four breakdowns ow- 
ing to freezing, while the aluminum 
line did not show one single break. 
Experience has proved that alumi- 
num lines may be considered as en- 
tirely competent to replace copper 
conductors. In the Alps and in the 
Mountains, aluminum lines 
were subjected, during the month of 
January, 1914, to a snow load which 
was far beyond the safety load fig- 
ured on for that contingency. All of 
the lines stood up under this severe 
test. Even spans of over 350 m. 
(1,155 ft.), which spanned ravines 
and valleys, did not give way under 
this strain. Confident that aluminum 
would also stand exposure to chem- 
ical influences, a blast furnace built 
a line for transmitting electricity and 
communication within the furnace 
plant and the steel mill district, using 
a line of 82.5 sq. mm. diameter. The 
line was in use for three years when 
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material is more than offset by the 
lighter weight and the saving in 
freight and greater facility in haul- 
age.—Elektrotechnische Zeitschrift. 
* * * 
Testing Equipment in a 
Large Telephone 
Exchange 


N large telephone exchanges, using 
the three wire system, it is diffi- 


cult and troublesome to locate in 
cases of disturbance on the line, 
whether the disturbance is located 


within the exchange where the trou- 
ble was first located, or it is to be 
found in another exchange. The 
greater the exchange is, the more 
modern and better developed, the 
more complex will be the wiring sys- 
tem and the harder it is to locate the 
seat of the trouble. If the fault is 
located in the local exchange and if 
it has been remedied, then tests must 
be made in conjunction with the 
other exchange to see whether the 
line is in complete working order. 
This test also means a loss of time, 
for often the fault has not been en- 
tirely repaired, or else the repairman 
who is in charge of that part of the 
work may have to be located, unless 
he or his assistant is always on duty. 
Add to these points, the fact that 
often two exchanges will have equip- 
ment differing in up-to-dateness, and 
the difficulties are increased - still 
more. Consequently it is extremely 
desirable to be in a position to locate 
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ing station, giving very satisfactory 
results. 

The costs as between copper and 
aluminum are no higher for alumi- 
num than for copper, as the price of 
the drawn copper wire is higher than 
that for aluminum. The prices for 
the poles are higher, as the poles for 
aluminum wire have to be taller than 
for The other equipment 
for stringing aluminum 
lines, although also made of alumi 
num, is not more expensive either, 
as the slightly higher cost f the 
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recourse to an out- 
side exchange. The system here de- 
scribed has been used in Berlin in 
exchanges where the Ericcson system 
is in use, and enables the repairmen 
to test both incoming and outgoing 


change without 


lines. All the apparatus needed for 
these tests is combined on an ordi- 
nary size test table, which is located 
near the main distributing frame. 


\ll of the wiring and connections are 
at the back of the test table, leaving 
the front reserved for the actual ap- 
paratus. 
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A. Test Equipment for Outgoing 
Lines: (a) Testing in local ezx- 
change.—The equipment requires (a) 
on the test board itself (Fig. 6, right 
side of the diagram): A wall set 
with individual batteries, a clearing 
lamp SL, two rotary visible signals 
I and 2, two throw-switches HJ and 
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HII and a grounded crank inductor 
J, which is located in the wall set. 

(b) At the main distributing 
frame (in the right of the diagram) 
two jacks 6 and a cord 3, which is 
provided at one end with a six-part 
testing plug and at the other end with 
an ordinary set of two plugs 5, which 
fit into the jacks 6. Of these plugs, 
the left one is colored black, the right 
one red. 

(c) At the last A-operator posi- 
tion (on the left in the diagram), 
i. @. at that position at which the 
line to be tested is insulated, we 
have a test cord O with a plug 7, 
which can be introduced into the last 
jack & of the connecting line. The 
relay set with the two relays LR1 
and LR2, which belongs to the set 
and is found within the switching 
space, is shown above near the mid- 
dle of the diagram. 

(d) At the last B-position (in 
the diagram below near the middle) 
is the cord 14 with the correspond- 
ing relay equipment and the auto- 
matic calling equipment. 

(e) The plug zr4 (VS) (in the 
lower left hand corner of the dia- 
gram) can be placed in the jack 9, 
which is connected with the flicker 
signal equipment, or else into the 
subscriber’s jack O, which leads to 
the c. b. table set of the testing equip- 
ment. 

Testing the subscribers’ lines is 
carried out as follows: The testing 
official asks the operator at the last 
A-position to insert plug 7 of the 
test cord O into the jack 8 of the line 
to be tested. He himself connects 
the subscriber’s line to the test equip- 
ment by inserting the six-part test 
plug 4 of cord 3 into the fuse strip 
of the subscriber’s line and inserting 
the plugs 5 into the jacks 6. 

1. As soon as this connection has 
heen made, the clearing lamp SL of 
the test equipment ought to light up. 
The current flows as follows: C. b., 
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clearing lamp SL, c-wire of test 
cord O, c-section of plug 7, bushing 
of jack 8, c-wire of the subscriber’s 
line, windings of the relay LRI, 
armature and back contact of LRa2, 
earth. 

The lighting up of the clearing 
lamp announces to the testing offi- 
cial, that the back contact of LR2 is 
in good order and that therefore the 
closing signal of the calling sub- 
scriber in the B-exchange will be cor- 
rectly transmitted through the trunk 
line to the A-exchange. 

2. If now the switch lever HII is 
placed upright, both rotary visible 
signals z and 2 must be operated and 
must show their white spaces. Cur- 


Letzter 2 Ylatz 


TELEPHONE ENGINEER 


to the last jack within the A-switch- 
board is working properly,.and the 
appearance of the visible signal 2 
shows that the a-branch from the last 
jack in the A-switchboard to the 
safety fuses, in other words along 
the entire line is in good working 
order. Now if the throw switch H// 
is thrown over so that it takes the 
lower position, then the rotary sig- 
nals appear again. The current flow 
is: common battery, choke coil 0, 
working contact and left armature 
of LRi, b-branch of the subscriber 
line and a, by way of jack 8, plug 7, 
HII (springs 5, 6 and 1, left) visible 
signal 7, earth, as also b, by way of 
4, 3, 5, 6, switch HI (springs 2 and 
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clearing signal be correctly transmit- 
ted. 

3. Switch H/ is thrown downward 
and the receiver of the wall set is 
taken down. The clearing lamp SL 
belonging to the cord 14 at the last 
operator’s position will light up as a 
signal, that the call of the B-operat- 
or by way of the contacts of LRI 
has been properly transmitted. Cur- 
rent: Common battery choke coil Zo, 
working contact, left armature of 
LRI, test plug 4, 3, 5, jack 6, switch 
HI, (springs 5 and 6 right) windings 
of HSR at the B-position, earth; c. b., 
first right armature of HR, second 
left armature of SRz, clearing lamp 
SL. control relay, earth. 
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rent passes: (a) common battery, 
winding of LR2, working contact 
and right armature of LRz, a-branch 
of the subscriber’s line, jack 8, plug 7, 
switch HIJ/J; left springs 2 and 1 
(counted from above to below), visi- 
ble signal z and earth. b) common 
battery, winding of LR2, working 
contact and right armature of LRr, 
a-branch of the subscriber’s line, test 
plug 4, red plug 5, jack 6, switch HJ 
(springs 2 and 3 left), visible signal 
2 and earth. 

The showing of the white sections 
in the flicker visible signal 7 shows 
that the a-branch from the relay sets 
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Fig. 6—Diagram for Test Equipment. 


3 right), H/JI (5 and 6 right) visible 
signal 2 and earth. 


The white cross in the flicker sig- 
nal shows that the b-branch also is in 
order along the entire line. If one of 
the white flicker signals does not ap- 
pear during the series of four tests, 
the fault will be located in that branch 
in which the signal did not appear 
properly. The appearance of the 
white signal also tells that the two 
contacts of LRr are in order, in other 
words, that if a plug is placed in the 
jack of the line in question a call will 
be properly made and the closing and 
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When the call is made, the operator 
at the last B-switchboard position will 
throw her listening key into the listen- 
ing position and answer; the clicking 
of the answering call can be heard in 
the receiver of the wall set. The op- 
erator is now asked to place the cord 
14 belonging to the call lamp into the 
flicker-signal jack 9. The clearing 
lamp SL of the test equipment flick- 
ers in the usual manner and shows 
that the demanded line is busy. Cur- 
rent flows as follows: When the high 
resistance (700 ohms) of the flicker- 
signal equipment is thrown into the 
circuit current flows from the c. b. 
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by way of BR, middle winding of 
SR2, c-section of the cord 14, bush- 
ing of the flicker signal jack 9 and 
the 700-ohm resistance of the flicker- 
signal equipment to earth. SR2 now 
lets its armature drop and new cur- 
rent flows from the common battery 
through the winding of LR2 of the 
telephone line, the right armature of 
LR1, a-branch of the line, 4, 3, 5, 6, 
HI (springs 5 and 6 left), choke coil 
rr at the B-position, first left arma- 
ture of SRz, third right armature of 
HR, first armature of SR2 to earth. 
LR2 attracts its armature again and 
thereby disconnects the 80-ohm wind- 
ing from LRr. The clearing lamp SL 
of the test equipment now is forced 
to extinguish its light owing to the 
presence of the high resistance of 700 
ohms.of LRr. If the signaling equip- 
ment closes the contact with earth, so 
that the low resistance of 80 ohms 
belonging to the flicker-signal ap- 
paratus is connected into the circuit, 
then SR2 will attract its armature 
and the current path over LR2 is in- 
sulated. LR2 will now let its arma- 
ture drop, the 80-ohm winding is con- 
nected into the circuit and the clear- 
ing lamp SL lights up again. 

The regular lighting and extinguish- 
ing of the lamp enables the testing of- 
ficial to tell whether the flicker signal 
has been properly transmitted in the 
telephone trunk wires and whether 
the contact of LR2 acts right. 

The operator of the B-position is 
then asked to plug cord 14 into the 
subscriber jack 0. This connection 
ends in the c. b. test table of the test- 
ing equipment. As soon as the plug 
has been placed in the jack, the auto- 
matic call is given and the alarm bell 
of the table set begins to ring at regu- 
lar intervals. Current flows: As soon 
as plug 74 is in jack 0 and the c-branch 
of the line has been grounded by way 
of the 700 to 80-ohm winding of OTR 
the relays SR2 BR and HR attract 
their armatures. If then the call pen- 
dulum contact generator S forms con- 
tacts (every sixth second for the du- 
ration of 1 second) the pendulum re- 
lay PR will also operate, will send 
out call current and will ring the 
alarm signal of the c. b. set. 

At the same time the clearing lamp 
SL of the test set will go out every 
time that the call is made, while the 
relay LR2 receives current by way 
of the a-branch of the trunk line, the 
choke coil rr, the first left armature 
of SRr, the last armature of HR and 
and the first left armature of PR. 
If the receiver is removed, the call 
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stops, because the relays SK2 and 
AbR do not act any more. 

Finally the testing official places 
the switch H/ back into the rest po- 
sition. Through this action the a- 
and b-branches of the line leading to 
the B-position become currentless at 
the lower springs of the switch HJ 
and at the B-operator’s position the 
clearing signal appears, causing the 
B-operator to break the connection. 

After the line at the local exchange 
has been tested as just described, a 
second test is made in connection with 
the B-exchange and if this gives the 
same positive results, the line may 
be considered as being in condition 
for traffic. (To be continued)— 
Frensprech Technik. 





New Information About 


Electric Shock 


The war has led to additional in- 
formation on electric shock. Dr. S. 
Jellinek, in Elektrotechnik und Ma- 
schinenbau, remarks that the shocks 
resulting from contact with the elec- 
trified wire fences used during the 
war (usually fed with a pressure of 
1,000 volts), varied much in severity. 
One most important factor was un- 


doubtedly the “state of prepared- 
ness” of the victim. Experience 
showed that a shock which was 


likely to prove fatal if received un- 
expectedly was harmless when an- 
ticipated. Experiments on animals 
have confirmed this impression and 
were also instrumental in showing 
that the psychological effects of 
shocks administered with direct and 
indirect current are distinctly differ- 
ent. It is also remarked that a close 
resemblance to death after shock 
should not be accepted too readily 


as proof. Persons apparently dead 
have not infrequently recovered 
when artificial respiration was ap- 
plied. It is best to give the victim 


every benefit of the doubt. 





Dallas Would Eliminate 
Free Telephoning 


The installation of pay telephone 
stations in business houses in order to 
eliminate the use of telephones by 
persons who do not subscribe for the 
use of telephones in their homes or 
business houses, is favored by the 
Dallas, Tex., commission and Super- 
visor Lynn B. Milam, as a means of 
relieving the congestion on the main 
switch boards. 

An average of 30,000 calls each day 
are handled on the main exchange 
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switchboards and a large percentage 
of this number comes from the free 
telephones in the drug stores, confec- 
tionery shops and other places down 
town, it is claimed. The installation 
of pay stations in these places for 
the use of the public ‘will ‘relieve to 
a big extent the crowded conditions. 

While in the past the number of 
calls of this character was immaterial 
under the present conditions this item 
of busimess handled by the company 
is very material and it is believed 
that with the iftstallation of the pay 
stations in the places where the pub- 
lic is now allowed the ‘usé of tele- 
phones will add, to the service given 
regular patrons of the service. 

Petitions are being’ circulated 
among the business men of Dallas 
and almost, if not all have signified 
their willingness to place the pay 
stations in their places of business 
for the use of the public. 

While this will not perfect the 
service now being rendered, it will 
be a curative measure of consider- 
able material benefit, it is believed. 





Increases Conductivity of 
Aluminum 


A new invention called conduct- 
ing aluminium M. 277 which is 
said to be creating a profound im- 
pression, has been made by Dr. 
Georges Guilini, the most famous 
expert in the Swiss aluminum 
trade. This new metal is  pro- 
duced by putting the ordinary alum- 
inium through a _ special patented 
process, by which it acquires the 
same mechanical qualities and capa- 
cities as bronze, copper, “and brass 
without changing its specific weight. 

It is said that the price of the new 
metal can be kept within very low 
limits; so that, even at the pre-war 
prices of other, metals, it will be able 
by reason of its smaller specific 
weight, to compete with copper and 
brass very favorably. ‘The fact that 
the new metal is a good conductor 
will make it especially,in demand in 
the electrical trade. The inventor an- 
ticipates also a good market for it 
among the builders of motor cars, 
aeroplanes, ships, and railway car- 
riages. Men to whom the invention 
is already known are said to be much 
impressed with its possibilities. 





The new gonsolidation’ exchange 
building in Minneapolis, to be built 
next year will cost more than $800,- 
000. 














Public Utility Commission News 


Reports Concerning the Activities of State Authorities in the Telephone Field 


Alabama 


The Southern Bell Telephone and 
Telegraph Company will be permitted 
to continue in effect local and long 
distance rates promulgated and made 
effective during the war emergency 


by A. S. Burleson, postmaster-gen- 
eral. 

After an all-day hearing the Ala- 
bama Public Service Commission 


made an order which authorized the 
3urleson-made rates, but ties a string 
to the order so that the company is 
required to keep accurate records of 
income and disbursements for the 
benefit of the commission at its final 
consideration of the complaints. 





Aiiieiinees 


The Arkansas Corporation Com- 
mission issued an order suspending 
the proposed schedule of increased 
rates for service on the lines of the 
Delark Telephone Company, an in- 
dependent company operating out of 
Sparkman. 





° e 
Illinois 

Sale of the property and service 
of the Inter-State Independent Tele- 
phone and Telegraph Company in 
Elgin, Joliet and Aurora and 18 other 
neighboring towns to the Chicago 
Telephone Company was authorized 
in an order issued by the Illinois state 
utilities commission. 

The financial consideration 
not made public. 

The Chicago Telephone Company 
gains ownership of the Inter-State 
telephones and lines in Elgin, Aurora, 
Geneva, Batavia, Elburn, Big Rock 
Kaneville, Lilylake, Sugar Grove, 
Dundee, Hampshire and Plato Center 
in Kane county and in Joliet, EI- 
wood, Frankfort, Crete, Lockport, 
Plainview, Mokona and Peotone in 
Will county and Naperville in Du- 
Page county in the sale. 


was 


An increase of twenty-five cents 
per month in business telephones was 
vranted the Kinloch Long Distance 
Telephone Company by the commis- 
sion, affecting a number of cities and 
towns in St. Clair and Madison coun- 
ties. The increase is effective tntil 
September 30, 1920. unless changed 
hy the commission. In East St. Louis, 


the rates are greater than in the other 
cities and towns. 

The cities attected besides East St. 
Louis are Alton, East Alton, Belle- 
ville, Freeburg, New Athens, Wood 
River, Collinsville, Granite City, 
Madison, Venice, Marine and Edge- 
mont. The company is to produce a 
detailed statement of the valuation 
of its property and the expense of 
operation. If the increase is not 
found to be justified under the show- 
ing, subscribers will receive a refund 
dating from October 1, with interest 
at legal rate. 

The commission states the tempo- 
rary increase were granted on the 
ground that the present condition of 
the company is such as to demand im- 
mediate financial relief, and because 
the rates had never been increased 
since the company was organized and 
the plant constructed. 


Three telephone companies were 
given permission to increase their 
rates, and one was instructed to con- 
tinue the old rate schedule until 
March 16, 1920, at hearings heard re- 
cently before the state public utilities 
commission. 

The rates charged by the Gilespie 
Home Telephone Company will re- 
main in effect until March 16, 1920. 
The schedule increasing the rates 
which was filed some time ago by 
the company, was suspended. 

The Pike County Telephone Com- 
pany was allowed an increase in 
Griggsville, Milton, Pear, New Pleas- 
ant Hill, Rockport, New Caption, 
Hull, Baylis and Perry. The rate for 
Griggsville is $27 a year for individ- 
ual Lusiness lines, $21 a year for twe 
party business lines, $21 a year for 
individual residence lines, and $18 a 
year for two-party lines. 


The commission gave Moweaqua 
Telephone Company right to increase 
rates as follows: 

Individual business lines from $27 
to $33 a year; individual residence 
lines $21; rural business party lines, 
from $24 to $27; rural residence 
party lines, from $18 to $21 a year. 


Authority to purchase existing tele- 
phone companies and properties in 
New Holland and Elkhart and to 


buy out the Central Illinois Telenhone 
and Telegraph Company in Lincoln 
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was given the Lincoln Telephone 
Company by the commission. This 
company will buy out both the Elk- 
hart Independent Telephone Company 
and the New Holland Telephone 
Company and operate exchanges in 
their places. 

The commission after suspending 
the putting into effect of the proposed 
increase of rates by the Central IIli- 
nois Independent Telephone Company 
has investigated the matter and de- 
cided that it is unnecessary to fix the 
value of the property as a basis for 
rate making and permits of the in- 
crease of rates which will now go into 
effect on November 1, 1919. The in- 
cretse of yearly rates will be as fol- 
lows: 

Individual residence 
Toluca from $18 to $24; Lostant 
from $12 to $21: Rutland, Dana, 
Long Point and Magnolia from $15 
to $21. 

Individual business—Wenona and 
Toluca from $21 to $30; Rutland 
from $18 to $27; Lostant from $12 
to $24, the other towns from $15 to 
$24. 

Four-party residences—$18 in each 
seven towns of the system. 

Multi-party rural metallic—new 
rate of $21 in all towns except Lost- 
ant) and Toluca which do not have 
that kind of lines. 

Multi-party rural grounded—new 
rate of $18 in Magnolia, Lostant, To- 
luca and Wenona, which have 
grounded lines. 

Desk telephones will be $3 extra 
above regular rates. 

A discount of 25 cents per month 
applies to the rates for business and 
residence telephones and 50 cents per 
quarter for rural telephones, if pay- 
ment is made quarterly at the office 
of the company on or before the fif- 
teenth of the second month of the 
current quarter. This is an exten- 
sion of one month for cash payments 
over the old rates, but the discount 
is a flat rate of so many cents instead 
of a per cent. 





Wenona and 





The commission suspended until 
March 20, 1920, proposed advances 
in rates for toll service filled by the 
Central Union Telephone Company. 


The Stephenson County Telephone 
Company was authorized by the 
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Illinois public utilities commission to 
increase its rates in Fregport as fol- 
lows: Individual unlimited business 
line from $33 to $45 per year; two- 
party unlimited business line from 
$30 to $39 a year; individual un- 
limited residence line from $27 to 
$30 a year; rural unlimited residence 
line from $18 to $21 a year. 
Proposed increase in telephone 
rates in Waverly, Franklin, Palmyra, 
and Loami of the Waverly Telephone 
Company were suspended by the com- 
mission until February 23, 1920. In 
the meantime, the commission will 
conduct an investigation into the rea- 


sonableness of the proposed new 
rates. 
Georgia 
In a report to the Georgia Rail- 
road Commission, the Southern Bell 


Telephone Company announces plans 
for the expenditure of $9,000,000 for 
plant extension in this state during 
the next three years. The new con- 
struction program includes the in 
stallation of automatic telephone 
service for the city of Atlanta, where 
service under the present system of 
exchange operators has been severelv 
criticised by the public. 

Indiana 


The decision of the commission in 


the Bicknell telephone case names 
rates that are only temporary and 
will stand only until the 


company 
complies with the order to install a 


new kind of system—either common 
battery or automatic. The company 
is ordered to start work on its new 


system immediately. 
The new rates are 

commission's report, 
Single line business, 


found in the 
which follows: 
from $1.75 net 
to $2.25 net; party line business, $2 
net new rate: single line 
from $1.25 net to $1.50 
line residence, from $1 
net; rural single line residence or 
business, from $1.25 and $1.75 re- 
spectively to $1.50 net and $2.25 net 
respectively, plus 25 cents for each 
quarter mile beyond corporate limits, 
the difference between gross and net 
rates being 25 cents and the net rates 
to be charged if bills are paid in 10 
days. 


residence, 
net; party 
net to $1.25 


The Home Telephone Company of 
Wabash was authorized by the com- 
mission to charge an increased sched- 
ule of exchange rates. The new net 
rates are: Business, single, $3; busi 
ness, two-party, $2.25: business, four 


~. 
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party, $2; residence, single, $2; resi- 
dence, two-party, $1.75; wesidence, 
four-party, and rural, $1.65. A charge 
of 10 cents additional was authorized 





if bills are not paid within fifteen 
days. 

The .commission authorized the 
Attica Telephone Company to in- 


crease its rates but directed that the 
company take $4,000 held in a “spe- 
cial fund’ and use it for the im- 
provement of the service. The new 
rates are business individual, $2.50 
and residence individual, $2. These 
are base rates for the city. A charge 
of 25 cents for each quarter of a mile 
beyond the city limits was authorized 
in addition to the base rate for rural 
subscribers. The rate for residence 
party line service in the city was fixed 
at $1.75. Rural party service for met- 
allic circuit will be $2 and grounded 
circuit $1.75. 


The commission on examination of 
the Home Telephone Company of 
Portland, has found that a reduction 
in rates should be ordered into effect 
below the rates ordered into effect 
last summer by the federal adminis- 
tration. The commission found that 
the federally imposed rates enabled 
the company to earn a return of more 
than 7 per cent on the $110,000 the 
commission estimates the plant to be 
worth. 

“The reductions ordered are from 
$3 to $2.50 for business telephones ; 
from. $2 to $1.50 for residence; from 
$2.25 to $2 for rural business, and 
from $1.50 to $1.25 for rural residence 
telephones. The rates are net. Other 
reductions for party line service also 
were ordered. 
the 
Company 
follows: 


The commission has granted 
Scott County Telephone 
raises in rates asked for as 


Single line business, $2.50 per 
month. 
Two-party line, business, $2 per 


month. 
Single line, residence, town, $1.65. 
Two-party line, town, $1.40. 
Four-party line, residence, 


$1.25 


town, 


Rural party line, business, $2. 


Rural party line, residence, $1.50. 
Extension, business, 75 cents. 
I-xtension, residence. 50 cents. 
Extension bell, business or resi 


dence, 25 cents. 


Rural connection lines $9 per year 
per telephone. 

Switching charges for connecting 
telephone companies. 35 per telephone 
month. 
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The ruling by the commission con- 
cerning the Lexington exchange says 
“that it has been informed that since 
the hearing a new switchboard has 
been installed, and is giving satisfac- 
tory results.” 





Galveston and other towns having 
exchanges of the Logansport Home 
Telephone Company are affected by 
an order of the commission. The 
order authorizes the company to con- 
tinue after December 1 the exchange 
rates inaugurated June 11 by the 
postmaster general, with the excep- 
tion of the surcharge on  ten-party 
lines. The decision applies to the 
Logansport, Walton, Galveston, Luc- 
erns, Young America and New Wav- 
erly exchanges. 

When Postmaster-General Burle- 
son first issued the order, which was 
tantamount to a substantial increase 
in rates, a storm of protest came 
from users of telephones in Cass 
county particularly from the farm- 
ers. Quite a lively time was experi- 
enced in the Galveston neighborhood, 
where the farmers organized to fight 
the old company. It was announced 
that fully 90 per cent of the patrons 
of the Home Company ordered their 
telephones taken out. 

The farmers started in enthusiasti- 
cally to organize an independent com- 
pany. Several largely attended mass 
meetings were held at Galveston and 
plans were laid to sell stock and be- 
gin work on the new line. 

Lately, however, very little has been 
heard of the independent company 
and the Home company has said that 
it never was seriously embarrassed by 
patrons ordering telephones taken out. 
Now they claim the service through 
all the disaffected area is practically 
normal. 

The Home Telephone of Browns- 
town was authorized by the commis- 
sion to increase its exchange rates. 
The new rates are: For individual 
business. telephones, $2.50; two-party 
$2: individual residence, $1.65; two- 
party. $1.40, and four-party, $1.25. 

Onveration of the Fenns Telephone 
Exchange in Shelby County will be 
discontinued after December 1 in ac- 
cordance with an order issued by the 
commission, finding that public con- 
veniences and necessity do not re- 
auire its operation, and inasmuch as 
it is imnossible for O. L. Hawkins. 
the owner. to operate the exchange 
because of lack of funds. Mr. Hawk- 
ins nurchased the plant a year ago 
for $150: later the rates were in- 
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creased, but the revenue has not been 
sufficient to continue service. There 
are sixty-four subscribers on the line, 
45 of whom will be served through 
county exchanges, and the remainder 
through the Shelbyville exchange. 





The Claypool Telephone Company 
was authorized by the commission to 
establish a schedule of exchange rates 
to replace the present rate of $1 a 
month for all classes of service. The 
new rates ame, business individual, 
$1.50 net; residence individual, $1.25; 
party line business, $1.30, and resi- 
dence and rural party lines, $1.15. A 
line charge of 25 cents for each one- 
fourth mile beyond the corporate lim- 
its is provided for individual serv- 
ice in addition to the basic charge. 





After estimating and comparing 
the revenue and expenses of the 
Citizens’ Telephone Company of Up- 
land, the commission finally granted 
it an increase of rates, authorized to 
be put in effect November 1, but O. S. 
Smith of the Citizen’s Telephone 
Company states that they will not 
begin until December 1. 

The following is the new sechedule : 
single line business, $2.25; two-party 
line, business, $1.75; single line resi- 
dence, $1.60; party line, residence 
(town or rural), $1.40; extension 
telephone, 75 cents; extension bell, 
25 cents. 





The Farmers’ Telephone Company 
of Winchester was authorized to in- 
crease rural party line service from 
$1 to $1.50 net. 





The Hoosier Telephone Company 
‘cof Salem was ordered to reduce the 
Burleson schedule of exchange rates. 
Business individual was reduced 50 
cents; individual residence reduced 
25 cents; two-party reduced 10 cents. 
No change was made in the rural 
party line charge. An _ additional 
charge of 25 cents a quarter mile to 
the basic individual service charge is 
provided for subscribers beyond the 
village limits. 





The Cadwallader Telephone Com- 
pany was authorized to increase its 
exchange rates at West Lebanan, 
Williamsport, Judyville, Tab, Ambia, 
State Line. Rainsville, Marshfield and 
Pence, Ind. The new net rates are: 
Business individual, $2; two-party, 
$1.75; residence individual, $1.50, and 
four-partv. $1.35. For individual 
rural service, a line charge of 25 cents 
for each one-fourth mile beyond the 
town or village limits was authorized 
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in addition to the basic rate. Eight- 
party rural service will cost $1.35. 





The commission has authorized 
the Connersville Telephone Company 
to continue the exchange rates now 
in force. The present rates were es- 
tablished by Postmaster-General Bur- 
leson, June 11. 





The Greenfield Telephone Company 
has filed a petition with the commis- 
sion asking permission to increase its 
capital stock from $25,000 to $50,- 
000. 





The Turman Township Mutual 
Telephone Company, with headquar- 
ters at Grayville, has received au- 
thority from the public service com- 
mission to increase its rates from $1 
to $1.25 a month. 





The value of the property of the 
Central Union Telephone Company 
in Indiana is placed at about $25,- 
000,000, in a letter received by the 
Public Service Commission from the 
company in connection with the hear- 
ings of petitions for increased rates 
for the company in many Indiana 
cities. 





The New Richmond Telephone 
Company was authorized to charge 
$1.50 for residence and rural service, 
with 25 cents additional for each mile 
outside of a one-mile radius of the 
exchange. 





Michigan 

Michigan’s utilities commission has 
plans for correcting what are declared 
to be two of the greatest abuses of 
telephone service—‘‘listening in” and 
“visiting.” The commission aims to 
establish standards of service and 
practice for both the companies and 
the public. 

According to the tentative plan 
outlined the companies will be au- 
thorized to cut off service to “any 
and all persons on party lines who 
persistently insist on listening in and 
thus interfering with service.” The 
plan would also deny service to “any 
and all persons who persistently con- 
tinued to visit beyond a period of five 
minutes over the telephone line.”’ 

In the same category are placed 
swearing and insulting language over 
the wires. The outline of the plan 
says “rendition of reasonably ade- 
quate service” shall entitle the com- 
pany “to collect legally authorized 
rates” and provides that if the ser- 
vice “shall not at any time be furn- 
ished” in such way “the subscriber 
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shall be entitled to credit upon his bill 
for the next ensuing period charged 
for an amount of the ‘advance bill 
equal to the ratio that the time he 
was without service bears to the peri- 
od for which the advance payment 
is billed.” 

Another part of the plan aims at 
the delays that occur after the lifting 
of the receiver, operators being re- 
quired to “respond promptly to calls.” 
The companies are called upon to 
eliminate “overloading” party lines 
and to issue directions once a year to 
keep records of all complaints, with 
dates as well as records of when 
trouble or defects are remedied. The 
plan is being worked out and will be 
added to as the commission learns of 
the more common faults that have 
not yet come to its notice. 





Missouri 

The government telegraph rates of 
the Western Union Telegraph Com- 
pany will remain in force until De- 
cember 1, at least, according to ruling 
of the commission postponing hearing 
on an application from the company 
to make the rates permanent. 

Rates fixed during government op- 
eration are an increase over those in 
effect when they were taken over and 
th company claims business condi- 
tions demand they be permitted to 
continue the increased cost. 





The Missouri commission has noti- 
fied the West Plains Chamber of 
Commerce that the thirty-five cent 
raise granted one year ago to the 
West Plains Telephone Company 
would continue in effect the ensuing 
year. The commission has found that 
the cost of operation justifies the com- 
pany’s increase in rates. 





Meyers Brothers, of Lanagan, have 
been granted a permit to build a tele- 
phone line from Lanagan to Pine- 
ville and work has already com- 
menced. At present they will operate 
only a toll line between the two towns 
but may install a switchboard at 
Pineville within a short time. A board 
will be operated at Lanagan. 





Montana 


When the Farmers’ Mutual Tele- 
phone Company of Moccasin took 
over the town exchange of the Moun- 
tain States Telephone Company it 
became a public utility and is required 
to abide by the rules and regulations 
of the state public commission and 
cannot charge one set of subscribers 
one rate and another set another. 
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Thus ruled the Montana public serv- 
ice commission when it ordered the 
company to file with the commission 
its schedule of rates, rules and regu- 
lations, providing for a _ uniform 
schedule for all subscribers receiving 
the same class of service. 


- Nebraska 


\pplication was filed with the state 
railway commission by the Gage 
County Independent Telephone Com- 
pany for permission to issue a stock 
dividend of 150 per cent, or $18,- 
702.50, representing a part of past 
sacrifices in the shape of dividends 
foregone and work contributed. The 
company operates an exchange at 
Blue Springs, and has 612 subscribers. 
[t desires to increase individual busi- 
ness rates from $1.50 to a gross of 
$2.50; individual residence from $1,50 
to $2.00; two-part residence (new 
service) at $1.75; three and four 
party residence, increased from $1.00 
to $1.50; farm, metallic, from $1.00 
to $1.60, and farm grounded from 
$1.00 to $1.50. 





The district court at Madison has 
turned down the application of the 
state railway commission for enforce- 
ment of its order upon a mutual tele- 
phone company line running out of 
Norfolk. This company had refused 
to give service to a man who greatly 
desired it and past whose house the 
company’s line runs. The commis- 
sion said that mutual companies that 
connect with common carriers there- 
by became. impressed with the duty 
of carriers themselves, and must give 
service to those who apply when the 
facilities are at hand. This practic- 
ally amounted to an assumption on 
the part of the state railway commis- 
sion of the right to supervise mutuals, 
as well as stock companies, one not 
heretofore exercised, and the mu- 
tuals decided to test it out. The com- 
mission has appealed to the supreme 
court from the adverse decision. 

Permission to issue $250,000 more 
of common stock has been asked of 
the commission by the Lincoln Tele- 
phone and Telegraph Company, to 
be sold at $109 per share. The pro- 
ceeds, as stated in the application, will 
be used only for extensions, better- 
ments and _ service improvements. 
The company promised to report all 
sales of stock made and the uses to 
which the receipts are put. 

At the present time there is $2,250,- 


970 of common stock outstanding, 
while the articles of incorporation 


authorize a total issue of $2,500,000. 
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North Carolina 


Telephone rates authorized by the 
federal government for the time in 
which the telephone systems were un- 
der government control will be con- 
tinued in North Carolina until fur- 
ther order by the corporation com- 
mission. 

This was assured when the com- 
mission issued an order to this effect 
calling upon the Southern Bell Tele- 
phone and Telegraph Company and 
the Asheville Telephone and Tele- 
graph Company to file with the com- 
mission in January, 1920, a statement 
showing the co-operation of these 
companies as a whole in the state and 
separately for each exchange for the 
period, July 30, 1919, to January 1, 
1920, and quarterly thereafter until 
further notice. 

The commission’s order was upon 
petition by the two telephone com- 
panies for authority to continue gov- 
ernment made local and long distance 
rates. 





Oklahoma 


Establishment of telephone rates on 
the 100 per cent efficiency basis, such 
as has been put into effect on gas and 
sustained by the supreme court, may 
be the outcome of a general hearing 
before the corporation commission on 
the thousand or more complaints field 
against the service rendered in Okla- 
homa and elsewhere by the South- 
western Bell Telephone Company. 

By this scheme the present rates 
on telephone service would become 
the rates for 100 per cent efficient 
service and when that degree of ef- 
ficiency is not maintained through 
faulty operating service, or when tele- 
phones are permitted to remain out 


‘of commission for several days, bills 


would be discounted at the end of the 
month accordingly. 

This arrangement already has been 
applied to natural gas bills, and two 
big refunds have been ordered by the 
corporation commission on this basis. 


Ohio 

That Cleveland soon may have a 
full mechanical or automatic system 
of telephone operation was indicated 
in a statement by Allard Smith, gen- 
eral manager of the Cleveland Tele- 
phone Company and called to the at- 
tention of the state public utilities 
commision. 

“Looking ahead to the development 
of a mechanical switchboard system, 
the Cleveland Telephone Company 
purchased two years ago a lot upon 
which could be erected a new me- 
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chanical exchange on the west side. 
Two other lots on the east side were 
purchased recently. The building 
plans for these exchanges are being 
drawn. Work in this direction was 
started as soon a; the property came 
back from government control,” Mr. 
Smith’s statement said. 

“Tt is expected these buildings will 
be completed and the mechanical ap- 
paratus installed, ready for operation, 
as follows: 

“The two east side exchanges in 
the fall of 1921, the west side ex- 
change early in the spring of 1922. 
Two other such exchanges are on our 
manufacturers’ schedule, and nego- 
tiations for the property now are in 
progress. These two exchanges will 
be in operation in 1923.” 


“In none of the above mentioned 
improvements,” Mr. Smith states, “is 
included the displacement of our 
present main exchange building. 

“This problem is intricately in- 
volved in the plans of the new rail- 
road terminal, a part of which is 
proposed to cover the ground where 
now is located our main office build- 
ing. 

“Our original plans contemplated 
six additional stories on a part of our 
present building and, at least, one ad- 
ditional story and possibly two addi- 
tional stories upon the remainder of 
the building; the installation in those 
new quarters of mechanical appara- 
tus, and the gradual turning over. of 
the entire building and the operation 
of mechanical apparatus, to care for 
Main and Ontario exchanges. We 
were prepared to go ahead with this 
immediately, upon the return of the 
properties from the government. 


“It has been our general informa- 
tion, however, that the terminal con- 
struction would start at almost any 
time and it would be unwise and un- 
economical and cause large and use- 
less waste for us to proceed in the 
face of these terminal plans, which, 
when carried out, involve displacing 
of all of the building and equipment 
in it, and a very intricate and diffi- 
cult relocation of our underground 
wire system which must be turned 
from the present building and run 
into the new one, wherever it may 
be located. 


“The switchboard apparatus in this 
telephone building, which includes 
Main, Ontario, toll and long distance, 
is a thoroughly modern, excellently 
maintained, manual switchboard. The 
entire Ontario equipment was in- 
stalled in 1918. The very first section 
of the main office switchboard was 
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only installed in 191%, and later ad- 
ditions. have been made. 

“We are ready to proceed with ne- 
gotiations with the Van Sweringen 
company as soon as they are in a po- 
sition to work out their plans with 
ls. 

“Tentative budgets, made for the 
next four years,: cover expenditures 
for additions and improvements as 
follows: 

“1920, $4,000,000; 1921, $5,000- 
000; 1922, $4,250,000; 1923, $4,250,- 
000. 

“This conteniplates a net growth of 
telephone stations of about 12,000 
per year and the large additions to 
the underground and aerial wire 
plant required to connect up these 
additional stations. 

“The financing problem involved 
in the next four years is very great 
and from $1,500,000 to $2,000,000 of 
this amount, as we now see, must 
come from depreciation reserves, the 
balance to be new money.” 





Wisconsin 


A decision has been handed down 
by the state railroad commission in 
the case of the Ludington Telephane 
Company, of Fall Creek, which ap- 
plied to the railroad commission on 
August 26, 1919, for authority to in- 
crease its rates, the increase asked 
being about 17 per cent. The com- 
mission points out that the company’s 
proposal to increase its rates to all 
but single-party business to a uniform 
rate would not be equitable. It refers 
to its order affecting this company 
issued in 1918, wherein it points out 
that the business or residence sub- 
scriber on a single line should be 
obliged to pay a higher rate than the 
subscriber who is furnished service 
over a party-line; and the business 
telephones should ordinarily pay 
a higher rate than residence phones. 

The order authorizes the following 
schedule: 

Local service—-single party business 
per month, $1.75; two-party business 
per month, $1.60; single party resi- 
dence per month, $1.60; two party 
residence per month, $1.50. 

Rural service—business per month, 
$1.60; residence per month, $1.50. 





The commission has granted a gen- 
eral increase to the Neillsville Tele- 
phone Comoanv. The new rates are as 
follows: $30 for one-party business; 
$27 for two-party business; $21 for 
one-party residence: $18 for two- 
partv residence: $15 for four-party 
residence and $24 for rural tele- 
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phones. These rates are all net. One 
provision of the decision was that 
the rural telephones should all be put 
on lines which would not have more 
than eight telephones to the line. This 
will insure a more prompt and satis- 
factory rural service. 

The general trend of increased 
prices is the reason for the increase 
in rates. The minimum wage law, the 
constantly increasing cost of mater- 
ials, etc., according to Manager W. L. 
Smith, have resulted in the company 
operating the plant at a loss, but with 
the increase granted by the rate com- 
mission, the company is now in shape 
to go ahead with improvements and 
maintain the high standard of serv- 
ice for which the Neillsville Company 
has been noted. Among some of the 
improvements which are to be made 
at once are the installation of a mile 
of cable in the city which will elim- 
inate trouble from wire contact with 
trees; changes on the switchboard 
which will give better service there 
and the gradual putting up of 125 
miles of wire to accommodate the 
rural business according to the de- 
cision of the rate commission. 





Minnesota 


The Eden Valley Telephone Com- 
pany is permitted to place in effect, 
January 1, 1920, the following sched- 
ule of local and rural rates at Eden 
Valley, Minnesota: 

Individual line business, $2.50 per 
month gross; extension station, busi- 
ness 75 cents per month net; indi- 
vidual line residence, $1.75 per 
month gross; two-party line resi- 
dence, $1.50 per month gross; exten- 
sion station, 50 cents per month net; 
rural multi-party (company owned), 
$1.75 per month gross; extension 
bells, 25 cents per month net. 

A discount of 25 cents per month 
to be allowed on all gross rates if 
bill is paid on or before the 15th of 
the month in which the service is 
rendered, except, rural multi-party 
(company owned) which are payable 
quarterly in advance. with a discount 
of %5 cents if paid on or before the 
15th day of the first month of the 
auarter ; 50 cents if paid on or before 
the 15th day of the second month of 
the quarter, and 25 cents if paid on or 
before the 15th day of the third 
month of the quarter, in which the 
service is rendered. 





/ 

Oscar Tohnson. doing business as 
the Kiester Telephone Company, is 
permitted to establish and place in 
effect the following schedule of rates, 
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effective from December 1, 1919: 

Individual line business, $2.50 per 
month gross; individual line residence 
$1.75 per month gross; extension 
stations, 50 cents per month net; 
rural multi-party (company owned), 
$1.50 per month gross; rural multi- 
party (not owned) 35 cents per 
month net. 

A discount of 25 cents per month 
to be allowed on all gross rates if 
bill is paid during the month in which 
the service is rendered, except rural 
multi-party (company owned) which 
are payable quarterly in advance, 
with a discount of 75 cents if bill 
is paid during the first month of the 
quarter, 50 cents if paid during the 
second month of the quarter, and 25 
cents if paid during the third month 
of the quarter, in which the service 
is rendered. Switching charges for 
rural multi-party (not owned) to be 
billed at the rate of $4.20 per year 
net, and payable during the first 
quarter of the period in which the 
service is rendered. 





The West Concord Farmers’ Tele- 
phone Company is authorized to 
place in effect, as of December 1, 
1919, the following schedule of rates 
for local and rural telephone service 
at West Concord, Minnesota: 

Two-party line business, $1.25 per 
month gross ; four-party line residence 
$1.15 per month gross; rural multi- 
party, $1.15 per month gross. 

A discount of 25 cents per month 
to be allowed on gross rates if bills 
are paid on or before the 15th day 
of the month following that for which 
service is rendered. 





A. O. Cole, doing business as the 
Minnesota Lake Telephone Company, 
is permitted to establish and place in 


. effect the following schedule of ex- 


change and rural switching rates, ef- 
fective December 1, 1919: 

Individual line business, $2.50 per 
month; individual line residence, 
$1.50 per month; rural switching 
charges, $4.20 per year. 





The Twin Valley-Ulen Telephone 
Company is permitted to establish and 
place in effect the following schedule 
of rates, effective December 1, 1919: 

Individual line business, $2.25 per 
month gross; individual line residence 
$1.50 per month gross; extension sta- 
tions. 50 cents per month net; rural 
multi-partv (company owned). $1.50 
per month gross: rural multi-party 
switching charge 35 cents per month 
net. 
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A discount of 25 cents to be al- 
lowed on all gross rates if bill is paid 
on or before the last day of the month 
in which service is rendered. 

The Dwelle Telephone Company 
is permitted to place in effect, as of 
December 1, 1919, the following 
schedule of exchange rates for local 
and rural telephone service at Lake 
City, Minnesota: 

Individual line business, $3 per 
month gross; two-party line, $2.50 
per month gross; four-party line, $2 
per month gross; business extension, 
cents per month net; individual 
line residence, $2.25 per month gross; 
two-party line residence, $2 per month 
gross; four-party line _ residence, 
$1.50 per month gross; residence ex- 
tension, 50 cents per month net; rural 
business multi-party, metallic $2 per 
month gross; rural tesidence multi- 
party, metallic $1.75 per month gross; 
rural residence multi-party, grounded, 
$1.50 per month gross; rural exten- 
sion, 75 cents per month net. 

All rates to be billed gross except 
where quoted net. All gross rates 
to be payable monthly in advance, 
with a discount of 25 cents per month 
if paid on or before the 20th of the 
month in which the service is rendered 
except that rural rates are payable 
quarterly in advance, with a discount 
of %5 cents if paid within the first 
month of the quarter; a discount of 
50 cents if paid within the second 
month of the quarter; a discount of 
25 cents if paid within the third 
month of the quarter. No rural tele- 
phone to be installed for less than 
one year. Service to be discontinued 
until the account is paid in full if not 
paid before the 10th of the following 
month, except that service to rural 
subscribers is to be discontinued if 
the bill is not paid in full within the 
first month of the following quar- 
ter. 


aT 
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The Bricelyn Mutual Telephone 
Company is permitted to place into 
effect as of December 1, 1919, the 
following schedule of rates for local 
telephone service at Bricelyn, Minne- 
sota: 

Individual line business $2.50 per 
month ; individual line residence, $1.50 
per month; extension telephones 50 
cents per month; rural switching 35 
cents per month. 


The application of the New Ulm 
Rural Telephone Company to increase 
‘ts local and rural telephone rates at 
New Ulm, Minnesota, will be heard 
at the Commercial Club Rooms, in the 
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city ot New Ulm, at 9:30 a. m., on 
the 2nd day of December, 1919. 

The application of the South Da- 
kota Rural Telephone Company to 
increase its local and rural telephone 
rates at Hardwick, Minnesota, will be 
heard at Hardwick Hall, in the vil- 
lage of Hardwick, at 3:00 p. m., on 
the 3rd day of December, 1919. 


The application of the South Da- 
kota Rural Telephone Company to 
increase its local and rural telephone 
rates at Jasper, Minnesota, will be 
heard at the Bauman Hall in the vil- 
lage of Jasper at 10:00 a. m. on 
December 3, 1919. 

The application of the Bertha Tel- 
ephone Company to increase its local 
and rural telephone rates at Bertha, 
Minnesota, will be heard at the 
Council Room in the village of 
Bertha, at 11:00 a. m. December 9, 
1919. 





The application of H. M. Tollef- 
son, doing business as the Kasson & 
Mantorville Telephone Company, to 
increase local and rural telephone 
rates at Kasson, Minnesota, will be 
heard at the directors’ room of the 
National Bank of Dodge County, in 
the village of Kasson, at 9:00 a. m. 
on December 11, 1919. 


The application of H. M. Tollef- 
son, doing business as the Kasson & 
Mantorville Telephone Company, to 
increase local and rural telephone 
rates at Mantorville, Minnesota, will 
be heard at the directors’ room of the 
First State Bank in the village of 
Mantorville, at 1:30 p. m., on Decem- 
ber 11, 1919. 





Present telephone rates for both 
local exchanges and long distance 
service will be continued at least until 
1920, it was unofficially declared at 
a recent hearing conducted in the 
Capital by the State Railroad and 
Warehouse commission. 





Consolidation of Duluth’s telephone 
exchanges, those of the Zenith and 
the Duluth & Mesaba Telephone 
companies, and absorption of the 
properties of the Northwestern Tele- 
phone Exchange Company was for- 
mally sanctioned by the state com- 
mission. 


—— ~ 


English Engineers Visit 
American Plants. 


Mr. William Noble, chief electrical 
engineer of the British General Post 
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Office, accompanied by Messrs. Ber- 
nard O. Anson, A. B. Hart and John 
Hedley, of his staff, made a brief 
visit to the United States during No- 
vember for the purpose of obtaining 
data as to the latest developments in 
American telephone equipment and 
methods. 

The telephone system in Great 
Britain is owned by the government 
and operated by the Post Office De- 
partment, of which Mr. Noble is the 
technical head. A large program of 
rehabilitation of that country’s tele- 
phone system is being formulated, 
the plan being to extend it very sub- 
stantially and thoroughly modernize 
it. Due to the practical cessation of 
progress during the war, because of 
lack of materials and staff, a large 
volume of deferred maintenance and 
construction work is contemplated, 
and it is planned to extend the use of 
automatic equipment, already in- 
stalled in a number of exchanges, 
both in the metropolitan areas, such 
as London, Liverpool, Manchester 
and the like, and also in small com- 
munities needing only a few sta 
tions. 

Mr. Noble and his associates stud- 
ied telephone service and operation 
in a number of cities throughout the 
country, and also investigated manu- 
facturing methods, being the guests 
of Automatic Electric Company for 
several days while they examined the 
newest developments of automatic 
equipment, and studied its applica- 
tion to the problems they face. 





Rangers Find Mexico's 
Lost Line 


Texas Rangers have just completed 
an investigation of a recent complaint 
made by the Mexican government, 
that fifteen miles of telephone wire 
and the poles between San Antonio 
and Ojinaga, Mexico, had been stolen, 
with the result that they found the 
telephone line just where it always 
stood on the Mexican side of the river, 
according to the report of the rangers 
made to the adjutant general’s de- 
partment. 

The result of the investigation has 
been sent to the State Department at 
Washington. 





Work of drafting an ordinance re- 
quiring the Bell Telephone Company 
to furnish blanks to Cleveland sub- 
scribers for registering calls has been 
undertaken by Law Director Fitz- 
Gerald. 

Authority to draft the ordinance 
was vested in the law department. 








Of Interest to the Trade 


What the Telephone and Accessory Manufacturers are Doing to Advance the Art 


Commission Issues Book 
on [Inductive Interference 


EFERENCE has been made 
- from time to time in this jour- 
nal to the investigation carried 
on by the Joint Committee on Induc- 
tive interference of the California 
Railroad ‘Commission. This commit- 
tee, it will be remembered, was en- 
gaged for a number of years on what 
was undoubtedly one of the most ex- 
haustive’ and painstaking investiga- 
tions ‘ever ‘made anywhere into the 
phetiomenoii ‘of mductive interference 
between electric power and communi- 
cation lines. ° 

In the course of its investigation 
the committee compiled’a large num- 
ber of technical reports on many 
phases of the subject, These reports 
were rendered to the California Rail- 
road Commission and are on file in 
its archives. Owing to the widespread 
interest among electro-technical and 
other engineers, the commission was 
asked to publish all or the most im- 
portant of these reports and thus 
make them available for general dis- 
tribution. This the commission has 
done, and there is now just off the 
press Teady for distribution to sub- 
scribets and purchasers a large vol- 
ume under the title of: 

“INDUCTIVE INTERFERENCE 
‘ #+.-~ . BETWEEN 
ELectric POWER. AND COMMUNICA- 
TION CIRCUITS 
_SELECTED TECHNICAL REPORTS 
= WITH 
PRELIMINARY AND FINAL REporTS 
. beets OF THE 
JomntT,ComMitree on Inpbuctive INTERFER- 
ar _ ENCE AND 
CoMMISSION’s’ GENERAL ORDER FOR PREVEN- 
TION: OR* MITIGATION OF SUCH INTER- 
‘+9 FERENCE 
RAILROAD ‘COMMISSION OF THE STATE OF 
CALIFORNIA, SAN FRANCISCO, CALIFOR- 
ga NIA, APRIL 1, 1919. 

This publication is of special in- 
terest to electrical engineers in_ all 
branches of engineering, particularly 
railway, power, telephone and _tele- 
graph companies, manufacturers of 
electrical apparatus, and to state and 
federal regulatory bodies, and _ it 
should be a reference book in all scien- 
tific libraries. 

The volume, bound in morocco 
leather and including 1060 pages, con- 
sists of the thirty most important 
technical reports of the Toint Com- 
mittee on Inductive Interference, se- 


lected from the seventy-one which 
were issued from time to time dur- 
ing the investigation. It also includes 
the preliminary and final reports of 
the committee to the commission, and 
General Order No. 52 of the commis- 
sion prescribing rules and principles 
governing the construction and opera- 
tion of power and communication 
lines for prevention and mitigation of 
inductive interference. 

The book represents the results of 
extensive field and laboratory tests 
and investigations carried on for a 
period of over five years by a staff 
of electrical engineers from all parts 
of the United States, at an expense 
in excess of $100,000, and represents 
the thought and study of some of the 
most prominent power and communi- 
cation engineers of the country. 

The work of the committee, the re- 
sults of which are set forth in the 
volume, covered the field and labor- 
atory tests of actual inductive inter- 
ference, together with theoretical 
studies, between existing power and 
communication lines, transformer con- 
nection, loading, etc. Analyses were 
made of causes of inductive inter- 
ference, agnitude, qualitative and 
quantitative effects under varying 
conditions, methods of prevention 
and mitigation of interference and 
special characteristics of the phe- 
nomena. 

The book sets forth the extent and 
conditions of tests made, the results 
determined and _ the _ conclusions 
reached. The final report to the com- 
mission gives in summary form the 
results and recommendations relative 
to this most important subject of in- 
ductive interference, which is becom- 
ing of more vital importance to the 
electrical industry with the rapid de- 
velopment and extension of power 
and electric communication service. 
The final order of the California Rail- 
road Commission represents the most 
enlightened regulation upon the sub- 
ject. 

There is no doubt that this volume 
covers the subject of inductive inter- 
ference between electric power and 
communication circuits in a _ very 
broad and comprehensive manner 
and is, without question, the most 
complete and authentic work of its 
kind in existence. It undoubtedly will 
become an _ indispensable text-book 
for all students of the subject. 
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Realizing the usefulness of the re- 
sults of the exhaustive studies, and 
desiring to make them available for 
the benefit of all branches of the elec- 
trica] profession, the California Rail- 
road Commission took upon itself to 
publish the volume at cost. Subscrip- 
tions for the book have been received 
from interested engineers in most 
countries of the civilized world. A 
rather limited number of volumes 
have been printed in addition to the 
original subscriptions and are being 
distributed by the California -Rail- 
road Commission, San Francisco, at 
the remarkably low price of $10 per 
volume. 

There will be a large demand for 
this work since it is not likely, be- 
cause of its highly technical character, 
that it will be reprinted. It will be 
advisable for engineers and others 
who want to secure this book to write 
the commission as early as possible. 





Automatic Service for 
Keystone Company 


The Keystone Telephone Company 
has entered into a contract for a 
complete. automatic equipment for its 
telephone service throughout the 
Philadelphia district. This means that 
within a little more than a year, every 
subscriber of the Keystone System in 
Philadelphia will be able to communi- 
cate with every other subscriber by 
means of automatic device without 
the aid of an intervening human op- 
erator. 

Plans for the future are such that 
practically the entire present force 
will be needed in operating the auto- 
matic equipment, including a large 
number of young women to operate 
toll lines, pay ‘stations, information 
desks, and so on, and plans for ex- 
tensions in every direction will in- 
volve a considerably larger number of 
persons than are now in the com- 
pany’s employ. 





Illinois Operator Foils 
Bank Robbers 


Quick action by Miss Bessie Hart- 
man, telephone operator at Wyanet, 
Ill., prevented the robbery of the 
First National bank of that village. 
When the force of an _ explosion 
shook the telephone building shortly 
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after 1 a. m., Miss Hartman sus- 
pected an attempt was being made 
to rob the bank. Quickly she called 
every family in the village having a 
telephone and soon nearly a hundred 
men were rushing toward the bank. 

Yeggmen, who had blown the out- 
side off the safe, made a dash for 
their automobile when villagers be- 
gan appearing and escaped. 





A Message Meter for Small 
Exchanges 


While the message meter manu- 
factured by the National Manufac- 
turing and Printing Company of Ol- 
ney, Ill., was primarily designed for 
use in small exchanges, it is equally 
valuable for large ones. With one 
meter to each switchboard position, 
it makes a complete record of the toll 
business handled. It occupies a space 
only 414 by 111% inches, and may be 
placed either between positions or on 
brackets at the end of the board. 

The figures on the clock dial and 
the hour and minute hands are so 
arranged that when starting to time 
a ticket the operator may, at a glance, 
get the time to a minute. The toll 
ticket form used is very easily filled 
out, giving the time so that anyone 
may understand it, and accurately as 
when stamped by a timing machine. 

The real feature of the National 
Message Meter are the low first cost 
and negligible maintenance cost, 
which bring the device within easy 
reach of the smallest operating com- 
panies and so offer them all the ad- 
vantage of accurate check on their toll 
business. 


Indiana Telephone Owners 


Meet 


The Independent ‘elephone Own- 
ers’ Association, embracing most of 
the independent telephone companies 


in central Indiana held, its annual 
meeting at Sheridan October 24. 


Fifty companies had representatives 
at the There were 
on accounting, conducted by Harvey 
accountant for the Indiana 
Public Service Commission, and John 
Coffey of the Coffey auditing system 
company. A. J. Browne of Winches- 
ter, president of the association, pre 
sided. The welcome address was 
made by FE. J. Mendenhall of Sheri- 
dan, and Judge Clark of Danville, 
general attorney for the association. 
responded. The delegates enjoyed 
a chicken dinner at the Thistlethwaite 


Hotel. 


session. lessons 


> 
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Indiana Central Union To 
Be Separate. 


Frank Wampler, general manager 
of the company for Indiana, an- 
nounced that steps have been taken 
to form a separate Central Union 
Company to be incorporated in that 
state. The present company is in- 
corporated in Illinois and operates in 
Illinois, Indiana and Ohio. 

The proposed company would take 
over the Central Union holdings in 
Indiana and also the thirty exchanges 
of the Southern Indiana Telephone 
Company, operating in Evansville, 
Jeffersonville, New Albany and other 
southern Indiana cities and towns. 
The capital stock of the new com- 
pany would be, it is estimated, about 
$30,000,000. 

Mr. Wampler said that the need of 
the proposed company had been sug- 
gested by the Public Service Com- 
mission in order to facilitate the 
keeping of accounts and to lessen the 
complexness of the present financing 
system. 

The rates of the Indianapolis Tele- 
phone Company are not affected by 
the petition. This company is to be 
merged with the Central Union, it is 
said, but the deal has not been com- 
pleted. 


Getting Acquainted With 
the Dial System. 

The following story is vouched for 
by an American engineer just re- 
turned from a trip to Cuba. 

Going from Havana to Santiago 
one day, this engineer was amused 
by the antics of two small boys,— 
one a Cuban about five years old, and 
the other an American lad of eight. 
Neither could speak the other’s lan- 
guage, so the engineer was comman- 
deered as an interpreter. 

In the course of their play, it be- 
came necessary for the Cuban lad to 
“telephone” to his American play- 
mate, and with true histrionic in- 
stinct, the Cuban boy lifted an imagi- 
nary receiver from an imaginary 
hook, and started to turn an imagi- 
nary dial to make his call, for since 
he was a resident of Havana, where 
the automatic system is used exclu- 
sively, he knew nothing about call- 
ing “Central.” 

The American boy was a bit puz- 
zled at this performance, but at the 
present rate at which the dial is being 
adopted in this country, it will not be 
long before youngsters in America 
will also “turn the dial” when play- 
ing “telephone.” 
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Hydrophone Locates Ships 
‘through Water 


In connection with a lecture by 
Prof. W. H. Bragg in London on the 
detection and transmission of sounds 
in water, a “hydrophone” was shown 
which has a diaphragm carrying a 
microphone. On one side the dia- 
phragm is screened against sound 
waves, while the other. side receives 
them. The vibrations of the micro- 
phone are recorded graphically. If a 
number of stations are equipped with 
hydrophones and an explosion is pro- 
duced in the water, the waves will 
reach the several stations at different 
times, and from these data and the 
known speed of sound waves in 
water the place of the explosion can 
be worked out, as is done in sound- 
ranging in air. The method has been 
applied to distances as great as 230 
miles. Thus an additional means of 
locating ships has been devised. 





More Wires Underground 
in Bay City 

The Michigan State Telephone 
Company has prepared estimates for 
further extension improvements in its 
conduit system in Bay City with par- 
ticular reference to the south end of 
the city, and the program will mean 
the expenditure of about $80,000. 
Last year the company spent about 
$70,000 in the same line and it is 
contemplated that probably next year 
the wires on the west side of the 
river will receive similar attention. 

The plans under the present esti- 
mates cover underground conduit, un- 
derground cable and aerial cable work 
in the southern section of the city. 





Illinois Companies Deny 


Merger Rumors .. 

Reports that the East St. Louis and 
other Illinois exchanges of the. Bell 
and Kinloch Telephone Companies 
are to be combined are scouted by 
A. C. Bourscheidt and W. H. Conant, 
managers of the Bell and Kinloch 
companies, respectively. That these 
companies would combine their ex- 
changes in Illinois cities under the 
management of the Central Union 
Telephone Company, the parent Bell 
concern was told in a United Press 
dispatch recently circulated. 





An important event of the last 
month was the cutting over of Nor- 
folk, Virginia, from manual to auto- 
matic—the first of a promised chain 
of Bell exchanges to be equipped 
with the machine telephones. 














Brevities of the Business 
The Activities of the Whole Telephone Field Told in Short Paragraphs 


Personal Notes 

J. P. McQuade, after almost 20 
years’ continuous service with the 
Western Electric Company at Phila- 
deiphia, goes to Cincinnati as stores 
manager. 

F. H. Van Gorder has been ap- 
pointed manager of the Newark store 
of the Western Electric Company. 
Mr. Van Gorder joined the Western 
Electric Company in the spring ot 
190% as a salesman connected with 
the company’s Chicago house. In the 
spring of 1914 he was made sales 
manager of the Detroit store. In 
June, 1918, he became power appa- 
ratus specialist at New York. 

By the appointment of Frank Gill 
as chief engineer for Europe, the 
Western Electric Company adds to 
its forces one of the best known and 
most highly respected telephone en- 
gineers outside the United States. 

Frank J. Wisse, of Philadelphia, 
until recently editor of The Telephone 
News, the employes’ magazine of the 
Bell Telephone Company of Penn- 
sylvania, died October 8 after an ex- 
tended illness: Mr. Wisse was widely 
known throughout the Bell Svstem as 
one of the Bell Company of Pennsyl- 
vania’s most experienced publicity 
men. Although only thirty-six years 
old at the time of his death, he had 
served in that work for a period of 
fourteen years. 

A. TB. Cochrane, long distance man- 
ager of the Mountain States Tele- 
phone and Telegraph Company, left 
the telephone company on October 19 
to accept a position with the Chevro- 
let Motor Company. 

T. F. Fleming, for six years in the 
employ of the Southern and L. & N. 
railroads, and for several years a 
ticket agent, has resigned the posi- 
tion to become Decatur, Ala., man- 
ager for the Southern Bell Tele- 
phone Company. 

S. T. Sevatson, proprietor of the 
Ponca Valley Telephone Company of 
Verdel, Neb., has again accepted his 
old position as manager for the Farm- 
ers’ Union Telephone Company of 
Winnetoon, Neb. 

Capt. George P. Player, formerly 
telephone expert for the Missouri 
Public Service Commission, has _ re- 
cently become affiliated with the Tele- 
phone and Electric Service Bureau, 
with offices in the Wainwright build- 
ing, St. Louis, Mo. 


At a special meeting of the direct- 
ors, held recently, Albert E. Berry, 
of Philadelphia, was elected presi- 
dent of the Chesapeake and Potomac 
Telephone Companies. These com- 
panies constitute the Bell Telephone 
System in the states of Maryland, 
\irginia, West Virginia, part of Ohio 
and the District of Columbia. Mr. 
Berry succeeds Frank H. Bethell, of 
New York, who has resigned to en- 
gage in other business. 

W. A. Taylor, former plant chief 
for the Murphysboro Telephone 
Company in Murphysboro, IIl., has 
been promoted to manager of the 
Johnson-Williamson county plants of 
the company. 

Announcement has been made at 
the offices of the Bell Telephone Com- 
pany of Pennsylvania that William 
H. Fetter, the Harrisburg local man- 
ager, has been selected to fill the 
position of district manager, recently 
made vacant through the death of 
S. S. Ebers. Mr. Fetter is one of the 
voungest district managers in the Bell 
organization. His district comprises 
the territory of New York, Lancaster, 
Dauphin, Cumberland, Franklin, Ad- 
ams and Perry counties. 

A. J. Weigle, of Cedar Rapids, is 
the new manager of the Iowa Tele- 
phone Company in Hampton. 

Charles Watkins, of Carlisle, Ky., 
has been promoted to the position of 
manager of the Home Telephone 
Company’s Millersburg exchange. He 
has been lineman for the Home Tele- 
phone Company for the past threg 
years. 

L. L. Sutton has been appointed 
commercial manager of the Minne- 
apolis district of the Northwestern 
Telephone Exchange Company. Mr. 
Sutton will succeed L. H. Merrill, 
who has been transferred to the staff 
of the general commercial superin- 
tendent at Omaha. Mr. Sutton has 
been in the telephone business for 
more than twelve years, and has 
served in various positions in this dis- 
trict. 

Warren Osborn, who has been in 
the employ of the Boynton Telephone 
Company at New Berlin, IIl., for sev- 
eral years past, has severed his con- 
nection with the firm to enter the em- 
ploy of Gregory and Sikking. 

J. T. Turner, who has been man- 
ager of the telephone company at Mt. 
Vernon, III., since 1906 has been trans- 


ferred to Sterling, Ill., where he will 
be the manager of the plant. He will 
be succeeded at Mt. Vernon by Frank 
I’. Hoke, who has been the manager 
for the Central Union at Vandalia. 

Roland G. Spearman has recently 
been appoined manager of the South- 
ern Bell Telephone Company at Pal- 
atka, Fla., succeeding I. E. Brown, 
who was transferred to Valdosta, Ga. 


News From he Field 


ALABAMA 

Valparaiso will soon have the pleas- 
ure of being connected by telephone 
with the outside world. The Crest- 
view Telephone Company has poles 
erected for practically the entire line, 
and by spring the line will be in op- 
eration. 





ARKANSAS 

The Arkansas Corporation Com- 
mission recently began an investiga- 
tion, upon its own motion, of the toll 
rates, regulations and service of the 
Southwestern Bell Telephone Com- 
pany. The purpose of the investiga- 
tion was to determine why the rules, 
regulations and rates in effect during 
the war should be continued now that 
the lines have been surrendered by the 
government. The hearings will be con- 
tinued from day to day, until all who 
are interested are given a hearing. 

Mena users of telephone want the 
central energy system used in the local 
exchange of the Southwestern Bell 
Company. Secretary Williford of the 
Commercial Club has filed a petition 
to this effect with the Arkansas Cor- 
poration Commission. 

The Boone County Telephone Com- 
pany has announced an advance in 
rates effective December 1. The cause 
for the advance was attributed to the 
increased cost of supplies and main- 
tenance. 

ILLINOIS 

The Chesterfield Telephone Com- 
pany has filed application with the 
Public Utilities Commission of IIli- 
nois, which will change the rates for 
telephone service in Chesterfield. The 
change in rates involves the discon- 
tinuance of free service now being 
given between Chesterfield, Hettick, 
Rockbridge, Medora and Carlinville. 

The.Kinloch Telephone Company at 
Belleville announces a_ substantial 
raise in its telephone rate. It advises 
customers in a letter that taxes have 
gone up and that it is compelled to 
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to the girls than for- 
for those reasons it 
charge more money 


pay more wages 
merly, and that 
is compelled to 
for service. 

Arrangements have been perfected 
to have the trunk line between Gales- 
burg and Abingdon opened up again. 
This arrangement will be to the mu- 
tual benefit of both localities. 

The Medora Telephone Company, 
of Medora, Macoupin county, certi- 
fied to the secretary of state recently 
to a dissolution of corporation and 
surrendered its charter. The company 
was incorporated December 24, 1908, 
and had a capital stock of $10,450. 
The president of the company was 
W. J. Finch and the secretary Lydia 
\mbler. 

The Tampico telephone office has 
installed a new switch board with 
225 drops as against 160 for the old 
board. The new board is up-to-date 
and will add to the service of the line. 
The company at a meeting recently, 
voted to increase its rates from $12 
to $15 a year, but refused to levy a 
special assessment of $5 per share. 

Purchase of the property and lines 
of the Interstate Independent Tele- 
phone Company by the Chicago Tele- 
phone Company was approved recent- 
ly in a ruling by the Lllinois public 
utilities commission. The consolida- 
tion will go into effect as soon as the 
necessary transfer can be made, it 
was announced. The Bell system has 
purchased the Inter-State lines and 
property in the following towns: 
Joliet, Lockport, Elwood, Frankfort, 
Crete, Plainfield, Mokena, Peotone, 
Elgin, Aurora, Geneva, Batavia, EI- 
burn, Big Rock, Kantville, Lilly Lake, 
Sugar Grove, Dundee, Hampshire, 
Plato Center and Naperville. Officials 
of the Joliet district of the Bell sys- 
tem announced that more than 1,000 
telephones would be added to the 
local exchange by the consolidation. 
This will bring the total telephones in 
the Joliet district to nearly 10,000, 
making it one of the largest districts 
in Illinois, outside of Chicago. 

Residents of Genoa, in De Kalb 
county, do not ask the state utilities 
commission to settle the pending 
strike of telephone operators, but in 
a petition filed recently they urge that 
officials of the company be compelled 
to restore service. The village has 
been cut off from wire communica- 
tion with the outside world since Oc- 
tober 9. when the onerators went out 
on a strike for higher wages. 

New rates asked by the Winnebago 
County Telephone Company in its ap- 
plication recently to the state public 
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utilities commission are an increase 
in the two-party line from $2.25 to 
$3.25 a month and for rural service 
from $1.50 to $2.25 a month. 

The Christian County Telephone 
Company filed a petition with the Llh- 
nois Public Utilities Commission ask- 
ing for approval of its proposed in- 
creased rates in Taylorville, Pana, 
Morrisonville, Edinburg, Stonington, 
Waneco and Kincaid. 

At the annual meeting of the stock- 
holders of the Tamaroa Telephone 
Company held recently, it was decided 
to purchase a new switchboard for 
the exchange. It will mean the ex- 
penditure of several hundred dollars, 
but it is deemed necessary owing to 
the fact that the board now in use is 
in such a condition that it is possible 
only in rare instances to give good 
service. 

The Home Telephone Company of 
Douglas County has filed with the 
Public Utilities Commission of Illi- 
nois schedules which will change the 
rates for telephone rentals in Villa 
Grove and Camargo, counties of 
Douglas and Champaign. The change 
of rates involves an increase of 50 
cents per month and 25 cents extra 
where desk stands are used in prefer- 
ence to wall sets. 

The Northern Illinois Telephone 
Company recently presented to the 
Public Utilities Commission a petition 
for authority to increase its rates in 
Sommonauk, Mendota, Sandwich, 
Lee, Earlville and Paw Paw. Somon- 
auk and Mendota were represented at 
the hearing and a request was made 
to have the company show an inven- 
tory of its equipment, a statement 
showing the earnings and expenses of 
the company since its organization 
and other information. 

Wage increases amounting to ap- 
proximately $1,750,000 annually, and 
applying to the entire working force 
of lower salaried employes, have been 
granted by the Chicago Telephone 
Company, according to a statement 
made by an official of the company. 

INDIANA 

Higher rates are being sought by a 
number of telephone companies in 
Indiana and continuation of the pres- 
ent federal rates are being asked in 
some instances, according to petitions 
filed with the public service commis- 
sion recently. The latest petitions af- 
fect twenty exchanges throughout the 
state. The Citizens’ Telephone Com- 
panv of Clay county asks for continu- 
ation of the Burleson rates in Brazil, 
and an increase over the present rates 
in Clay City and Center Point. The 
Citizens’ Telephone Company of Ko- 
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komo asks for an increase and the 
Consolidated Telephone Company, 
Converse, Ind.; Union Telephone and 
Telegraph Company, Fowler; New 
Home Telephone Company at Bloom- 
field and Jasonville, and the United 
Telephone Company at Montpelier 
ask for a continuation of the federal 
rates, with the exception of rural 
residence service, where an increase 
of 15 cents over the present rates of 
$1.50 per month is asked. The Du- 
bois County Telephone Company filed 
a petition for an increase in rates suf- 
ficient to get an “equitable return on 
the investment.” 

Having conducted popular short 
courses in agriculture, road building, 
home economics and other practical 
subjects, Purdue University at Lafay- 
ette, now offers a short course in tele- 
phone practice, which is designed for 
telephone managers, operators and 
others interested in telephone opera- 
tion and maintainnce. The course 
runs from November 17 to December 
12, under the direction of the school 
of electrical engineering. 

The Indiana Public Service Com- 
mission heard the petition of the 
Central Union Telephone Company 
at Indianapolis, recently, for an in- 
crease in rates. The company asked 
permission to charge $4.50 a month 
for one-party business telephone; 
$3.75 for two-party business; $2.50 
for one-party residence and $2 for 
two-party residence service. The 
proposed charge for residence in 
rural districts is $2. 

\iearings on the petition filed by the 
Southern Telephone Company of In- 
diana for certain increases in rates 
and tolls are to be held at Indianapolis 
before the Public Service Commission. 

The Garnett Telephone Company 
has petitioned the Indiana public 
service commission for an increase in 
rates. 

The United Telephone Company 
announces that by March 1 next, 
Bluffton will have a new and modern 
equipment. The new plant has al- 
ready been ordered and the wiring in 
preparation for it is already in prog- 
ress. 

Some of the most prominent citi- 
zens of Indianapolis, recently filed 
articles of incorporation of the Tele- 
phone Patrons’ Union. T. Ernest Ma- 
holm, a justice of the peace and one 
of its seven directors said the union 
will have 30,000 members. Among 
the things to be given attention are 
return of pre-war telephone rates, 
revention of a one cent transfer 
charge and restoration of former rates 
on all utility service. 
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The Central Union Telephone Com- 
pany at Peru has petitioned the Pub- 
lic Service Commission for an increase 
of twenty-five cents on twenty-eight 
per cent of the subscribers. Sixty- 
two per cent of the subscribers are 
not affected by the increase. No one 
appeared to object to the increase in 
rates. 

The Southern Telephone Company 
recently petitioned the Indiana Pub- 
lic Service Commission for continua- 
tion of the Burleson exchange rate at 
Evansville, with the exception of the 
individual residence and for party 
service, for which an increase of 25 
cents over the present rates is asked. 
Petitions for each of the thirty ex- 
changes of the company in southern 
Indiana were filed asking for reten- 
tion of present rates in most instances. 

The petition of the Central Union 
Telephone Company for an increase 
in rates in Newcastle was heard by 
the Indiana Public Service Commis- 
sion recently. The city opposed the 
increase in rates, holding that the 
service of the company did not warant 
a higher charge. 

The Lynn Local Telephone Com- 
pany, Lynn, has filed preliminary cer- 
tificate of dissolution. 

An order authorizing the Home 
Telephone Company of Brownstown 
to increase its rates has been issued 
by the public service commission. 
The rates range from $1.25 a month 
to $2.50 a month. 

The public service commission on 
examination of the Home Telephone 
Company, of Portland, has found that 
a reduction in rates should be ordered 
below the rates ordered into effect 
last summer by the federal telephone 
administration. The commission 
found that the federally imposed rates 
enable the company to earn a return 
of more than 7 per cent on the $110,- 
000 the commission estimates the 
plant to be worth. Tht reductions 
ordered are from $3 to $2.50 for 
business telephones ; from $2 to $1.50 
for residence; from $2.25 to $2 for 
rural business, and from $1.50 to 
$1.25 for rural residence telephones. 
The rates are net. Other reductions 
for party line service also were or- 
dered. 

The Indiana Union Telephone 
Company has petitioned the Public 
Service Commission asking permis- 
sion to increase the telephone rates in 
Fowler to $3 per month for business 
telephones and $2 per month for resi- 
dence; rural telephones $2.25 and 
$1.65. 

The manager of the Matthews Tele- 
phone System at Upland has installed 
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a new switchboard which is quite an 
improvement. 

The Carroll Telephone Company 
has filed a petition with the Public 
Service Commission asking for an in- 
crease in its rates to local subscrib- 
ers. Both the telephone company and 
the public will be given opportunity 
to show whether or not the rates 
should be raised. 

A petition has been filed with the 
public utilities commission at Indian- 
apolis, for the merging of the Home 
Telephone Company, owned and op- 
erated by E. H. Roe, of Ossian, with 
the Uniondale Rural Telephone Com- 
pany, known locally as the “Pump- 
kin Vine” line with its central office 
in Ossian. The latter company is a 
stock concern. The rural line owns 
its own building on East Mill street 
and it is there that the new company 
will operate. A new _ switchboard 
and other necessary equipment is 
being purchased. 

QO. L. Hawkins, owner of the tele- 
phone exchange at Fenns Station, 
Shelby county, has received permis- 
sion from the Indiana public service 
commission to close it December 1. 
Mr. Hawkins says that the plant is 
not a paying proposition and that he 
could not find a buyer for it. The sub- 
scribers will be served through the 
exchanges at Smithland, Lewis Creek 
and Shelbyville. 

The Cadwallader Telephone Com- 
pany, of West Lebanon, operating nine 
exchanges in Warren county, has 
been granted tke right by the State 
Utility Commission to raise its rates. 

IOWA 

Sale of one of the Atlantic tele- 
phone systems to the associated com- 
panies of the Bell system, is announced 
by the Musson Brothers Telephone 
Company. The sale, however, is con- 
tingent upon the securing of a new 
franchise by the lowa Telephone 
Company from the city. The Musson 
Brothers Company has owned and 
operated the Atlantic exchange for 
many years. F. R. and F. C. Musson, 
formerly of Des Moines own the com- 
pany. 

The American Telephone and Tele- 
graph Company, has a force of men 
overhauling the lines between Council 
Bluffs and Tabor. 

A new line out of Red Oak will 
soon be constructed and when com- 
pleted will be one of the best in the 
county having only 12 instruments 
on it. The circuit will be a metallic 
one, with all equipment modern. 

KANSAS 

At a special meeting of the board 

of directors of the Farmers’ Tele- 
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phone Company recently, $10,000 was 
voted to improve the system, repair all 
lines and install new switchboard and 
other equipment. W. E. Hayes is 
president of the company and John 
Slawson is secretary. 

KENTUCKY 

At a meeting of the city cificials at 
Danville recently, the Cumberland 
Telephone and Telegraph Company 
was granted permission to continue 
the rate fixed by the government for 
a period of one year after December 
1, when the government rates will be 
released. This permission has also 
been granted the company at Paris, 
Cynthiana, Jackson, Stamping Ground, 
Junction City, Stanford, Pineville and 
several other places in the easterp 
part of the state. 

Telephone rates in Louisville will 
return to the pre-war basis December 
1, it was announced recently by City 
Attorney Joseph Lawton, who had 
been besieged with inquiries from pa- 
trons as to when the city rates would 
be effective. 

At a meeting of the Paris city coun- 
cil permission was granted the Paris 
Home Telephone Company to con- 
tinue its present rate of charges for 
another year. While the rates mav 
seem to be a little high, there is no 
good reason why they should not be 
maintained until normal conditions 
prevail. 

The Bowling Green city council re- 
cently unanimously passed a resolu- 
tion allowing the Bowling Green 
Home Telephone Company to con- 
tinue the present rates until August, 
1920, when the rates will be automat- 
ically restored unless further suspen- 
sion is permitted by the council. 

A resolution was adopted chang- 
ing the franchise of the Cynthiana 
Telephone Company at Cynthiana in 
order to allow the company to charge 
the subscribers at the rate adopted by 
the government, $2 per month for 
residence telephone and $3 _ per 
month for commercial purposes, to 
be in effect for a period of seven 
months beginning December 1. 

The city council at Richmond re- 
fused to permit the Cumberland Tele- 
phone Company at Pineville to con- 
tinue war rates after December 1. 
It has not yet been announced what 
the Pineville city council will do. 

Bie Ben Telephone Company, at 
Mouth Card, has been incorporated 
for $800; incorporators: J. H. Blair, 
M. J. Dotson and A. I. Lewis. 

MICHIGAN 

The ten-cent toll rate on all tele- 
phone calls between the Owosso and 
Corunna exchanges of the Union 
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Telephone Company, ordered some 
time ago by the Michigan Utilities 
Commission, is now effective. Many 
farmers, particularly those served by 
lines out of the Corunna exchange, 
threatened to have their telephones 
taken out when the order was en- 
forced. 

The United Home Telephone Com- 
pany of Muskegon and Muskegon 
Heights will increase its present rates 
about 25 per cent on each telephone. 
The council has given the company 
permission to raise the rates for the 
present. The same increased rate 
will take effect in Muskegon shortly 
also. 

Managers of the Bell and Citizens 
Telephone Companies recently agreed 
upon the details by which the two 
systems in western Michigan are to 
be consolidated, the Citizens company 
taking part of the state and the Bell 
the rest of it. This agreement must 
first be affirmed by the boards of di- 
rectors and then by the state utilities 
commission. 

The Hillsdale County Telephone 
Company has arranged for a portion 
of the Lime Creek lines, which went 
into bankruptcy, and will establish an 
exchange at Prattville. 

William H. Barker has purchased 
the telephone plants at Orange City 
and Sanborn, the two exchanges hav- 
ing about 1025 telephones. 

The Sunfield Telephone Company 
has filed an application with the 
Michigan public utilities commission 
at Lansing asking for an increase in 
rates. The company wants an increase 
from $18 to $21 for wall telephones 
and from $21 to $24 a year for desk 
telephones. On the latter, as at pres- 
ent, a discount of $3 would be allowed 
if paid in the first two months of the 
quarter. 

MINNESOTA 

The Duluth Telephone Company 
“cutover” its 900 telephone lines in 
the suburbs from its old frame Doug- 
las exchange building to its new mod- 
ern brick building at One Hundred 
and First Avenue west and McGon- 
agle Street recently. A double click 
was the only effect on the line when 
the old board was “cut out” and the 
other “cut in.” The company is now 
making preparations for transferring 
all of the telephones of the Zenith 
Company in this section of the city 
over to tht Douglas exchange. This 
work will probably not be completed 
until late in the winter. Several hun- 
dred of the Zenith subscribers have 
announced their intention of retaining 
their telephones and having the 
change made. 
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Present telephone rates, fixed by the 
government to meet war-time emer- 
gencies, are not yielding the Tri-State 
Telephone and Telegraph Company 
adequate returns on its investment, 
officers of the company testified at the 
temporary rate hearing held recently 
Because of the insufficiency of net 
earnings George W. Robinson, presi- 
dent of the company, testified, the 
company is unable to attract money 
for needed extensions and improve- 
ments. 

Telephone rates in Minnesota may 
not be reduced after the state assumes 
control of the companies. F. W. Put- 
nam, state railroad and warehouse 
commission, in charge of telephone 
matters, said recently that much de- 
pended on the showing to be made 
by the telephone companies on their 
claims of insufficiency of net earn- 
ings. 

More than $1,000,000 will be spent 
next year in consolidating North- 
western and Tri-State Telephone 
systems in the Twin Cities, and more 
than $5,000,000 in extensions through- 
out the Northwest. 

MISSOURI 

The telephone is again in use in 
Marceline, and the committee which 
handled what was one of the most re- 
markable anti-corporation fights ever 
started, has been automatically dis- 
solved and no longer exists. More 
than 200 telephones have been ordered 
restored to service and the plant de- 
partment has been swamped with 
work, as nearly every instrument, 
after standing idle 5 months, needed 
new batteries. The strike is broken 
and the reason for the break is the 
fact that the matter of rates is now 
in the hands of the Public Service 
Commission. 

NEBRASKA 


The Lincoln Telephone and Tele- 
graph Company now has 112 ex- 
changes on its list, having taken over 
the Valparaiso Telephone Company, 
which has a list of 450 subscribers. 
It was owned by C. H. Wood and as- 
sociates, and the deal was made by 
the owners taking stock in the larger 
company for their holdings. Mr. 
Wood will remove to David City and 
become manager of the plant there, 
which also includes an exchange at 
Bruno. L. W. Nieman, late man- 
ager of the Staplehurst exchange, be- 
comes manager at Valparaiso. 

The telephone company announces 
that it has taken up the proposition 
for installing a common battery sys- 
tem for its Gering and Scottsbluff 
exchanges, and that the work will be 
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pushed to completion as rapidly as 
the material can be assembled and 
installed. 

Application has been made to the 
State Railway Commission by the 
Nebraska Telephone Company ask- 
ing for a continuation of telephone 
rates, known as the Burleson rates, 
through the year 1920. 

The Platte County Independent 
Telephone Company has made an ap- 
plication to the Railway Commission 
for permission to increase rates in 
Columbus and Platte county and for 
the adoption of changes in rules and 
regulations pertaining to the business. 

NEW JERSEY 

If the increase in rates asked for 
by the telephone company at Bridge- 
ton is allowed by the New Jersey 
Board of Public Utility Commission- 
ers it will mean an increase of fifty 
per cent in some instances. If the 
increased rate is allowed the cost for 
business telephones will go up as fol- 
lows: One party, from $32.20 to 
$51; two party, from $36 to $42; 
rural, from $28.80 to $42. For resi- 
dence telephones: One party, from 
$28.80 to $36; four party, from 
$21.60 to $27; rural, from $21.60 to 
$27. The fifty per cent increase is 
over the old rates. 

NORTH DAKOTA 

The Northwestern Telephone Com- 
pany has just completed the Ambrose 
line after keeping two large crews at 
work most of the summer. 

OKLAHOMA 

Construction of an additional sev- 
en-story wing to the present South- 
west Bell Telephone Company build- 
ing, Third and Broadway, in Okla- 
homa City, next spring, is regarded 
as a possibility. Leveling and grad- 
ing of four lots owned by the com- 
pany north of the building is already 
under way, and, while company offi- 
cials say no plans have been made 
for the wing, they admit that an addi- 
tion is necessary. An advantageous 
contract for grading caused them to 
do this work now. 

Offices of the Bell are now scat- 
tered all over the downtown district. 
OHIO 
Application was made to the state 
public utilities commission recently by 
the Mt. Vernon Telephone Company 
and the Morrow County Telephone 
Company to purchase the property 
of the Central Ohio Telephone Com- 
pany in Morrow and Knox county 

for $16,000. 

The work of remodeling the tele- 
phone building at Franklin is pro- 
eressing. When completed the build- 
ing will be modern in every respect. 
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The offices of the company are to be 
located on the first floor and the op- 
erators’ room will be on the second 
floor. A new central emergency 
switchboard is being installed. 
PENNSYLVANIA 

The Cambridge Springs Electric 
Telegraph & ‘Telephone Company, 
furnishing telephone service in Cam- 
bridge Springs, Crawford County, 
and adjoining territory, has filed a 
new tariff of rates with the Public 
Service Commission to become effec- 
tive December 1, 1919. All existing 
rates are increased $3 a year under 
the new rates. In addition charges 
are to be made for service connection 
and change of name and a vacation 
rate added. 

SOUTH DAKOTA 

Plans for an extension of the pres- 
ent building at the northwest corner 
of Tenth street and Dakota avenue, 
Sioux Falls, to accommodate their 
rapidly growing business and keep 
pace with the expansion of the city 
and district, matured recently when 
the Northwestern Telephone Com- 
pany took out a permit for a $100,000 
addition. 

The state board of railroad com- 
missioners has notified the municipal 
authorities of Deadwood and Lead 
that the Nebraska Telephone Com- 
pany, which conducts telephone sys- 
tems in both cities, has applied for 
authority to continue the war-time 
rates now in effect. 

Protesting against “the continued 
high rates of the Northwestern Tele- 
phone Company at Sioux Falls and 
the continued unsatisfactory service,” 
George E. Adams, one of the direc- 
tors of the Commercial club, has ap- 
pealed to the city commissioners to 
use their legal machinery and influ- 
ence to prevent the present rates from 
being operative after December 1. 
This is the time set for their legal 
termination. 

It is announced by Roger Paine, 
who, recently acquired the property 
of the Ree Hills Telephone Company, 
that he will make extensive improve- 
ments to the lines of the company, in- 
cluding the system in Ree Heights. 

Although the State Public Utilities 
Commission has granted the Sullivan 
Home Telephone Company permis- 
sion to raise its rates, a protest from 
City Attorney Wright has secured for 
the citv a promise of a rehearing of 
the case. It appears that the city 
officials were not properly notified 
when the petition for an increase was 
filed. The increase granted means 
that residence telephones will have to 
pay 25 cents per month more and 
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busmess telephones 5U cents. “Lhe 
to.al increase tor the city yearly wil 
amount to about $3,000. 

toliowing the extension of its lines 
which makes Sioux Falls the center 
ot the company’s operations the 
Northwestern ‘Lelephone Company 
will move its headquarters from Min- 
neapolis to Sioux Falls in the near 
iuture, probably by December. ‘he 
addition of the New State lines 
means many additional telephones to 
subscribers as well as the most im- 
portant rural routes in this district, 
while the taking over of the South 
Dakota States means 16 additional 
exchanges in this state that will now 


be operated as Northwestern ex- 
changes. the New State exchanges 


were closed when the consolidation 
was etfected. Lhe principal South 
Dakota State exchanges are located 
at Yankton, Canton and Vermilion. 

Additions and improvements which 
will add at least 200 telephones to 
the number now installed in Mitchell, 
are being started by the Dakota Cen- 
tral Telephone Company. Bb. J. 
Savis, engineer for the company, is 
in the city making plans for some of 
the improvements and extensions. 

TEN NESSEE 

The Cumberland Telephone em- 
ployes of Obion County met at the 
Union City exchange recently and or- 
ganized a local association known as 
the Southern Association of Bell 
Telephone Employes. Following offi- 
cers were elected: J. T. Berry, 
chairman; Tennye Reed, secretary 
and treasurer; Ruth Crutchfield, J. 
N. Tune, Union City, and Lela Wal- 
lace, Obion, adjustment committee. 
Myra Pruett, W. H. Crigger, Obion, 
and E. M. Ervin, Troy, membership 
committee. Nini Robinson, Rives, 
Emma Mays and B. Perry, Union 
City, by-laws committee. 

TEXAS 

Within 30 to 60 days after the 
arriyl of a carload of cable and tele- 
phone materials, now on its way from 
Chicago, the hundreds of persons 
who have been clamoring for tele- 
phone service at Beaumont will be 
supplied with telephones. 

A petition seeking to substitute for 
public free telephones in Dallas, pub- 
lic pay stations as a remedy for the 
defects in the telephone service is 
being circulated among business men. 
L. B. Milam, Supervisor of Public 
Utilities, said it is being signed by 
a majoritv of the business men. 

The Palestine Telephone Company 
has resumed operation of its plant, 
which had been idle since Aug. 14 
on account of a strike of the linemen 
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and operators. An entire new force 
of mon-union girls has been put to 
work, 

The Texas Telephone Company of 
Waco was recently enjoined from 
collecting an increase of 50 cents per 
month for business and _ residential 
phone service at Mart, eighteen miles 
southeast of Waco. 

VIRGINIA 

The Chesapeake and Potomac Tel- 
ephone Company at Norfolk an- 
nounces that it has now connected 
and placed in operation two groups 
of the new automatic telephones, the 
first at the Smith & Welton depart- 
ment store, first floor, and the second 
at the company’s business office on 
West Bute street. The special tele- 
phones at these two locations are tor 
demonstration purposes. They are 
directly connected with the new cen- 
tral equipment at 120 West Bute 
street, and visitors to the exhibits can 
make actual calls between any tele 
phones in the group at either place. 
The public is invited to try out the 
new system at either location. 

The joint committee from the 
chamber of commerce and the Retail 
Merchants’ Association recently 
idopted resolutions calling upon the 
State Corporation Commission to 
deny the application of the Chesa- 
peake Telephone Company for an in- 
crease in telephone rates for Newport 
News and vicinity, until the company 
shows the citizens of this section 
what they will get or have got from 
the money they have already spent. 

Application was made recently by 
George W. Anderson, assistant city 
attorney, for a mandamus to prevent 
the Chesapeake and Potomac Tele- 
phone Company at Richmond from 
collecting, charging, seeking to col- 
lect or enforce the rates which the 
company has had in effect since Au- 
gust 1. The petition recites the pro- 
visions of the franchise granted to 
the Southern Bell Telephone Com- 
pany, which has been absorbed by the 
Chesapeake and Potomac Company as 
a basis for the mandamus. 

WEST VIRGINIA 

Hearing has started by the Public 
Service Commission on the applica- 
tion of the Chesapeake and Potomac 
Telephone Company for a 20 per cent 
increase over the present government 
rates to be applied in practically all 
the cities and towns in West Vir- 
ginia. Evidence was offered by the 
company in support of its petition. 
Protests to the proposed rates have 
been filed with the commission from 
nearly everv city and town that 
would be affected if the rates should 
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be avowed and counsel representing 
many of these municipalities are here 
for the hearings. A few of the pro- 
posed increases for business | tele- 
phones in a number of these places 
are Wheeling, from $72 to $96 a 
year; Charleston, from $60 to $84 a 
year; Huntington, from $60 to $84 
a year; Clarksburg, from $54 to $65 
a vear: Morgantown, from $45 to 
$65 a year: Grafton, from $42 to $57 
a year; Martinsburg, $36 to $57 a 
yveart. 

WISCONSIN 


At a meeting of the subscribers of 
the Cadott-Boyd Telephone Company 
held at Chippewa Falls recently, it 
was decidéd by a vote to purchase 
the Jensen Telephone lines for $13,- 
000, the final price set by the Railroad 
Commission, which was accepted by 
Mr. Jensen. Up to the time of this 
the 


writing, new companv had sold 
$19,000 worth of stock. The option 
held by George W. Boie and R. J. 


Schatz was taken over and closed. 
The members present voted and 
adopted the articles of incorporation, 
rules and by-laws of the new tele- 
phone company. A board of directors 
was elected composed of the follow- 
ing men: R. J. Schatz, of Cadott, 


7 stand for over 37 years of successful ex- 
perience in the manufacture and installation 
They represent the great- 


of electric cables. 


est advancement in the art of manufacturing tele- 
ma phone cables. 
mm your service. 
A Write our nearest office for “Pointers on Telephone 
Cable Specifications.” 


Standard Underground Cable Co. 


Pittsburgh, Pa. 


Philadelphia 


New York San Francisco 


Co. of Canada, Limited, 


Our engineering experience is at 


St. Louis 
For Canada: Standard Underground Cable ; 
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George Nelson of Boyd, John Ag- 
new of Cadott, W. W. Shong of Boyd 
and: M. M. Dvorak of Cadott. The 
board of directors elected officers as 
follows: R. J. Schatz, president; 
W. W. Shong, vice president and 
M. M. Dvorak, secretary and treas- 
urer..An experienced manager will 
be placed in charge as soon as pos- 
sible and the new rates will be estab- 
lished as soon as they are set by the 
Railroad Commission. 

That the increased toll rates of the 
Wisconsin Telephone Company, or- 
dered by the federal government 
last winter, are necessary to produce 
revenues. for the company now that 
the wires are turned back was de- 
clared by J. J. McGovern, manager 
of the Wisconsin Telephone Com- 
pany in a hearing before the Wiscon- 
sin railroad commission recently. The 
commission has ordered a_ hearing 
with a view to reducing the rates. 
McGovern claimed that the expense 
of handling messages had increased 
85 per cent since 1914. 

The Marion and Northern Tele- 
phone Company has started construc- 
tion work on about twelve miles of 
farm line. which will be added to 
its present system. The new line will 
leave Clintonville on Seventh Street, 
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and run east in the town of Matte- 
son. There will be added at once 
about thirty new names to the pa- 
trons served out of the Clintonville 
office, and it is expected that by 
Spring the number of patrons on this 
new line will number between thirty 
and forty. 

The French Ridge Telephone Com- 
pany has been organized in Lincoln 
county with the following officers: 
Elmer Nelson, president; Arnold 
Boettcher, vice president; Norman 
Nelson, secretary; Charles Olsen, 
treasurer. Directors are M. R. Jole, 
Steve Severt. Ed. Peterson, Ben 
Royck and Herman Neuman. The 
company will construct a telephone 
line from Merrill to French Ridge. 

Application has been made by the 
People’s Telephone Company of Rio 
for an increase in rates. The indus- 
trial commission made an order fix- 
ing the minimum wage of telephone 
operators at 22 cents per hour for 
experienced operators. This became 
effective August 1. The Rio company 
claims that the wage increase alone 
will cause it an outlay of between 
$4,000 and $5,000 and the company 
is asking permission for an increase 
in rates for that and other increase 
purposes. 








“Shawmut” 
Vitrified Clay Conduit 





Large or small contracts 
promptly executed. 


FACTORY—Drummond, Elk Co., Pa. 


THE SHAWMUT CLAY 
MANUFACTURING CO. 
Shawmut, Elk Co., Pa. 




















RUBBER COVERED 
|| TELEPHONE WIRES 








Manufactured by 
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for every conceivable use. 


|| Indiana Rubber & Insulated Wire Co. | 


JONESBORO, INDIANA | 
| 





Braided, 
| Leaded and Iron Armored Telephone || 
|| Cables, Conductors straightway or paired. 





























TELEPHONE ENGINEER VoL. XXII, No. 6 


t How to Read Telephone 


Circuit Diagrams 


By DAVID S. HULFISH 


Bound in red silk cloth, illustrated with 570 symbols and circuits, 264 
pages, large 12mo, price postpaid $1.50. If purchased with a year’s 
subscription to Telephone Engineer, either new or renewal, $2.50 
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I have just finished my first reading of “How to Read Telephone Circuit Dia- 
grams, by Mr. Hulfish. It is a good work. The author is to be congratulated on hav- 
ing done a new and useful thing in a thorough way. Let us hope the book may get 
into the hands of every student of telephone matters——Samuel G. McMeen. 


The non-electrical man or one unaccustomed to deal with dia- 
grams outlining complicated electrical circuits is often stampeded in 
the presence of an involved blueprint by a kind of stage fright which 
is wholly disproportionate to the real difficulty in understanding the 
message of the draftsman. Mr. Hulfish’s book seeks to withdraw this 
sense of confusion by explaining the simple elements out of which the 
complicated network of the blueprints may be built. Incidentally 
much of the current practice of subscribers’, line and switchboard 
circuits is developed in the explanatory illustrations. The subject of 
wiring diagrams, intended to show mechanical details for the aid of 
the installer, is treated separately from that of simplified circuits, in 
which the electrical action alone is shown. In the explanatory text 
material accompanying the diagrams much that is obvious is included 
in the descriptions, but the purpose of the book is doubtless accom- 
plished if it succeeds in robbing the average telephone diagram of 
some of its fancied terrors of intricate detail. One without experi- 
ence in diagram reading will certainly find the careful perusal of this 
book a highly profitable undertaking if he has the patience to follow 
through its pages.—Electrical World. 


This book explains in a simple and concise manner how to read 
circuits from blueprints, etc. It comprises twenty-seven lessons, each 
a complete unit and devoted to the various apparatus which goes to 
make up a telephone system. The book contains a large number of 
typical telephone circuits, which are fully explained and directions 
given how to trace all currents. Practically all symbols encountered 
in telephone diagrams are explained. The text is written in non-tech- 
nical language to as large an extent as possible, and should be a great 
help to those desiring to learn how to read circuit diagrams.— 
Electrical Review and Western Electrician. 
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Stop your toll revenue leaks with this 
reliable time recorder 


The 
MESSAGE 
METER 


The Message Meter was con- You will find efficiency. and 
ceived after an _ exhaustive mechanical perfection to war- 
study of toll recording meth- rant its adoption by the largest 
ods from every practical view- exchanges—at an initial cost 
point of subscriber, operator, that places it within reach of 
engineer and owner. the smallest. 








The MESSAGE METER has nothing about 
it that is expensive to maintain—the only 
wearing part about it is the clock. 





The time shown by the MESSAGE METER 
is as accurate as where it is stamped by the 
timing machine itself. In stamping the 
elapsed time, accuracy depends on the oper- 
ator’s supervision of the call, and the use of 
the stamp at the proper time. 


The same attention with the MESSAGE 
METER gives the time just as accurately. 
The forms supplied with the MESSAGE METER 
give you a complete record of your toll traffic. 
This device will enable you to furnish correct 
toll charges—to get ALL your toll revenue and 
at the same time do justice to your subscribers. 
The MESSAGE METER requires a space 4% by 
11% inches. It can be placed between two op- 
erators positions on most boards, and can be at 
tached with brackets at the end of the board. 


Price complete $16.00. Order one to- 
day and put an end to your toll charge 
troubles. Further information on re- 
quest. 





Message Meter No. 1 


NATIONAL MFG. & PRINTING CO. 


OLNEY . . . . . : ILLINOIS 
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QUALITY 


The Blue Bell Battery is designed by tele- 
phone engineers who are familiar with ev- 
ery requirement of a battery for telephone 
service. 


It is made of the best raw materials all of 
which are carefully tested and inspected. 


It is submitted to thorough process inspections assuring 
a uniform product and reliable final results. 


At our engineering laboratories a percentage of the fac- 
tory output is continually under test in a special testing 
cabinet which duplicates actual service conditions by 
means of a clockwork device. This test insures a con- 
stant check on the quality. 


ECONOMY 


The Blue Bell is a low amperage battery—low amper- 
age is economical for telephone service because a tele- 
phone battery stands idle during the many long periods 
between calls. All that time shelf-wear is taking its toll 
of the battery's life. A low amperage battery is de- 
signed to combat and minimize this shelf-wear. 


One-fifth of an ampere is all the current necessary to 
efficiently operate a telephone. The Blue Bell Battery 
gives more than enough current, gives it with a uniform 
voltage and for a much longer period than a general 
utility battery. 


Low amperage means long life—long life means fewer 
renewals—fewer renewals mean low maintenance cost. 
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SAVE 
TIME AND MONEY 


How long does it take to remove the paper 
wrapping from a coil of wire? 


From how many coils do you remove the 
wrapping in a year? 


How much does it cost you? 





Every paper wrapped coil of 
SIMPLEX TELEPHONE WIRE 


contains the SIMPLEX STRING by which 
the wrapping can be instantly removed. 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 
CHICAGO SAN FRANCISCO 




















Telephone Wire 


Ask your Lineman, “the man 
who knows,” the kind of wire 
best adapted for perpetual, 
satisfactory service. He will 
say x 


Muncie 
Wire 
if he has ever seen, 
tried and tested it. 





Before purchasing your 
next supply get our 
samples; test and com- 
pare, we may save you 
a costly mistake. 
Muncie Wire is handled 
by most representative 
Jobbers and Supply 
Houses. 


INDIANA STEEL & 
WIRE COMPANY , 
MUNCIE, - 


INDIANA ‘ 














American Brake Shoe & Foun- 
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American Electric Co...................... 2 
American Steel & Wire Co.......... 8 
American gienntonaanal & Tele- 
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Auto Reel Mfg. Co 
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Jones & Winter 66 
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Leich Electric Co....2........---ccc-ccese 9 
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National Pole Co 
New York Insulated Wire Co 8 
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WANTED —First-class maintenance 
cable splicer. Steady position with 
a live company is offered to an 
able man. Reply giving experience, 
references, and monthly salary ex- 
pected. Address “Cable,” care 
Telephone Engineer. 


WANTED —Two first-class trouble 
linemen, steady work, $117.00 per 
month, nine hour day, time and a 
half for overtime. Apply, giving 
experience and references. Petro- 
leum Telephone Company, Oil 


City, Pa. 
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Rates for advertising under this 
heading, 5 cents per word, Mint- 
mum charge, $1.00 No limit to 
number of words. 


Rebuilt Equipment. 


q “REBUILT” TELEPHONE APPARATUS 
and exchange equipment saves you 30 to 
50 per cent without sacrificing quality 
or efficiency. 
@ SWITCHBOARDS — Telephones — Ap- 
paratus—Protection Equipment—Cable 
—Everything you need for the installa- 
tion and operation of a complete exchange 

-Magneto or Centrai Energy — of the 
beet and most reputable manufacturers. 
4g Nine years’ successful operation of 
our rebuilt equipment department pute 
it past the experimental stage. Quality 
ani price will make you a permanent 
cusiomer. Better investigate. 

Bargain Bulletin No. 78 Free 
Addres 
“REBU'LT” EQUIPMENT 
LEPARTMENT 
Premier Electric Company 

) 1800-1802 Cuyler Ave. Chicago, lL. 














Johns-Manville 


Electrical Products 


Johns-Manville Fibre Under- 
ground Conduit. 

Moulded Insulations. 

Ebony and Transite Asbestos 
Wood. 

Line Materials. 

Friction Tapes. 

“Noark” N. E. C. Approved 
Fuses. 

“Noark” Renewable Fuses. 

“Noark”’ Cutout Bases. 

“Noark” Service and Meter 
Devices. 

“Noark”’ Subway and Serv- 
ice Boxes. 

“Noark”" Transformer Boxes. 
H. W. Johns-Manville Co. 
New York City, 

10 Factories—Branches in 63 
Large Cities. 
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FRANK M. SLOUGH 


Patents Trademarks 
Copyrights 
320 Madison 
Terminal Bldg. 


CHICAGO, ILL. 














ENGINEERS 
TELEPHONE EQUIPMENT 
We have positions offering excel 
lent opportunities to enter the tele 
phone engineering field. Training 
in electrical engineering or pra 
tical telephone experience is neces- 
sary. In answering give age and 
particulars of experience. Address, 

W. E., c/o Telephone Engineer. 


WANTED—A practical inside elec- 
trical wireman, alsoyto assist in the 
installation of telephone equipment. 
A permanent position for the right 
man State salary expected when 
writing Address, E. C. Wilson, 
Supt., McMinnville L. & L. D. Tel. 


Co., McMinnville, Oregon. 





in Florida. 
Jones & Winter 





For Sale 


Twenty year telephone franchise, charter and in- 
corporation complete; excellent rates; 100 phones to 
be installed at once; no competition; a growing town 
Write for full particulars. 


1259 Monadnock Block, 
CHICAGO 
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Automatic Systems 





The North Electric Manufacturing Company is enabled 
to offer a wide variety of automatic or machine switching 
systems to meet all the different conditions arising in tele- 
phone exchange and toll service. 


Its principal product is the Automanual or Dialless Au- 
tomatic, an automatic system embodying the most ad- 
vanced engineering development in machine switching 
practice. It is confidently put forward as a radical im- 
provement on the older automatic system employing dials 
on the subscribers’ telephones. The company also offers 
a dial automatic system where conditions warrant or pa- 
trons prefer. 


The North Company’s product was designed with a full 
knowledge of the earlier well-known forms of automatic 
systems and with a view to eliminating their faults. Its 
equipment is well-tried and practice-proven by ten years 
of successful commercial service, during which time a 
gradual refinement of detail and of design has taken place. 
Its engineers are men of wide experience in exchange op- 
eration and in the design and manufacture of both manual 
and machine switching telephone equipment. They will 
not be diverted from sound engineering principles by pass- 
ing whims or fads, or by the clamor of competitors. 


The North Electric Manufacturing Co. 


Manufacturers of 


Machine Switching Telephone Systems 


Galion, Ohio 





FAITH 


in the 


WHITE PRODUCT 
ee 


If the installations of White 
Truck fleetsin commercial serv- 
ice were expressed in terms of 
money, they would furnish im- 
pressive evidence of the faith 


l owner has invested over 


large truck users have in 
White performance. The fol- 
lowing figures show some of the 
large investments represented 


by individual fleets. 


$2,000,000 


2 owners have invested between 1,000,000 and $2,000,000 


. 4 ‘ ‘“ 
. “ 
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1,000,000 
500,000 
300,000 
200,000 


500,000 and 
300,000 and 
200,000 and 
100,000 and 


These figures do not include any trucks owned by the 


United States or foreign governments 


When the large user stand- 
ardizes on White Trucks, 
acquiring more of them every 
year, he must £vow their operat- 
ing merit. When he invests 
a quarter million, half a million, 
two to three millions, in White 
Fleets, he must have implicit 
faith in their investment value. 


What safer example could 
be afforded the truck buyer who 
does not have a broad compara- 
tive experience of his own to 
guide him? Investment value 
in the case of a single truck 
depends upon earning power 


quite as much as in the case 


of a large fleet. 


THE WHITE COMPANY 


CLEVELAND 

















